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1964 Agricultural Chemical Clinics :
We invite you to one of these clinics scheduled for February 196k. The program Is 
designed specifically for dealers who sell pesticides’ or application equipment.
We urge you and your employees to attend one of these meetings.
Morning program - Pesticides for the Home Owner
10:00 a.m.
11:00 a.m. 
11:15 a.m.
11:40 a.m. 
12:00
- Turf Topics - Weed Identification and Control - Ellery Knake
Diseases - Mai Shurtleff 
Insects - Steve Moore
Chemical Application Equipment - Wendell Bowers
- Should I Sell Ant Control? - Foundation Sprays vs. Baits - H. B. Petty
- Dealer’s Inventory for Pest Control in the Home Garden.
Insecticides and Fungicides - H. B. Petty and Mai Shurtleff
- A Home Owner’s Fly Control Program - Steve Moore
- Lunch (on your own)
Afternoon program - Pesticides for the Farmer 
1:00 p.m. - Potential Insect Problems for 1964 - H. B. Petty and Steve Moore 
1:40 p.m. - Corn Diseases - Treatment of Crop Seed - Mai Shurtleff 
2:00 p.m. - A Weed Control Schedule for Your Customers - Ellery Knake
Calibration and Adjustment of Band Sprayers - Wendell Bowers 
3:00 p.m. - Adjourn
Date City Location
February 3 Mt. Vernon Moose Hall, 800 Broadway
February 4 Springfield Holiday Inn, 66 and 66 By-Pass, South Edge 
of Springfield
February 5 Galesburg Holiday Inn, U. S. 150 North
February 6 Dixon Lincoln Manor Restaurant, North Edge of 
Dixon on Route 52
February 7 Joliet Holiday Inn, Junction U. S. 66 and 52
Prepared by:
H. B. Petty - Extension Entomologist 
Steve Moore - Extension Entomologist 
Mai Shurtleff - Extension Plant
Pathologist
Ellery Knake - Extension Agronomist 
Wendell Bowers - Extension Agricultural
Engineer
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director. 
Acts approved by Congress May 8 and June 30, 1914.
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CORN STUNT, A NEW DISEASE OF CORN 
A. L. Hooker
Corn stunt, a serious virus disease, was first observed in Guatemala in 
1941. Since 1942 it has been known to occur in Tulare and Fresno counties in the 
San Joaquin Valley of California and in the lower Rio Grande Valley of Texas. The 
disease was widely distributed in Mexico in 1955 and was severe in Guatemala in i960 
and in Bolivia in 1963* Corn stunt has now spread throughout all of Central 
America.
In 1962, symptoms of this disease were observed on plants in Louisiana, 
Mississippi, and Ohio. In 1963, damage was severe in Yazoo County, Mississippi, 
some 5,000 acres of corn being completely destroyed for grain and another 10,000 
acres showing losses of 10 to 50 percent. The disease was also present in 12 
counties in southern Ohio in 1963* Damage was most severe in fields along river 
bottoms in Scioto County. Some 7>000 acres were infected. The incidence of dis­
ease in these fields ranged from a trace to 50 percent of the plants affected.
An average yield loss of 10 percent was estimated. To date the disease has been 
identified as occurring in California, Texas, Mississippi, Louisiana, and Arizona 
on the basis of virus transmission and in Georgia, Alabama, Ohio, Indiana, and 
Kentucky on the basis of symptoms. Corn stunt has not been found in Illinois.
Under field conditions, symptoms of the disease show up first on plants 
18 inches high or more. The first symptom is a faint chlorotic striping of the 
upper leaves. There is a shortening of the upper internodes and bunching of the 
top. Later the leaves show a reddish-purple streaking, and the plants are defi­
nitely stunted. Severely affected plants are barren; others may show only a poor 
ear development. Excessive production of adventitious roots, including brace 
roots and secondary rootlets at the ends of brace roots, is often evident. Dam­
age is most severe when young plants are infected.
The above-described symptoms, observed in Mississippi, Ohio, and other 
states, deviate somewhat from those described in Texas, California, and Central 
America. Several possible reasons can be given. In the first place, research 
work has not progressed far enough to determine whether the disease in Mississippi 
and Ohio in 1963 was "typical corn stunt." Perhaps another virus or virus strain 
was involved. The known leafhopper vectors (Dalbulus maidis and D. elimatus) have 
not been found in these two states. Both insects transmit the disease in more 
tropical regions.
The corn stunt virus has a long incubation period in the insect vector 
and in the corn plant. The insect cannot transmit the virus for the first l4 
days after feeding on a diseased plant, but retains and transmits the virus up to 
88 days after feeding. Symptoms show up in the corn plant from 26 to 72 days after 
infection following leafhopper feeding. The virus is not seed borne.
Two strains of the virus are known. Both the "Rio Grande" and the "Mesa 
Central" occur in Mexico. Resistance to the "Mesa Central" strain is known in 
corn in Mexico. None of the corn-belt hybrids or inbreds tested, however, showed 
resistance in Mexico.
Research workers in Ohio and Mississippi plan to make an intensive sur­
vey for the insect vector of this disease in 1964. Extensive plantings of corn 
are planned to see whether resistance can be found.
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EFFECT OF 2,4-D ON CORN INBREDS, SINGLE CROSSES, AND COMMERCIAL HYBRIDS
F. W. Slife
Reports showed more injury to corn from 2,4-D spraying in 1963 than in 
any previous year. It is difficult to explain this injury in view of the fact 
that we have had more experience in using 2,4-D on corn than any other herbicide
To prevent post-emergence 2,4-D sprays from injuring corn, we suggest 
the following precautions:
1. Spray weeds when they are young and are most sensitive to
2,4-D. Spraying at this time will give better control and 
eliminate the need to use higher than recommended rates.
In fact, lighter rates will probably do the job then. Spray 
when the weeds are too big to be covered by cultivation.
2. Be sure that spray equipment is working properly. Variable 
delivery between nozzles can injure corn.
3. Check the formulation of 2,4-D, since each formulation 
should be used at a different rate. The following rates 
are suggested as maximum amounts that will control weeds 
but seldom affect corn:
2.4- D low-volatile ester l/6 lb./A.
2.4- D high-volatile ester l/4 lb./A.
2.4- D amino 1/2 lb./A.
4. Drop or nozzle extensions are necessary when corn reaches 
6 to 8 inches in height. They help to keep the corn from 
getting too much 2,4-D--particularly the upper part of the 
plant. If you turn the nozzle toward the row at the 
end of the drop to get better coverage of weeds, then cut 
back the rate of 2,4-D for broadcast coverage.
5. Do not spray corn during periods of extremely rapid growth.
It is during this period that corn seems to be more sensitive 
to 2,4-D, but on the other hand so are the weeds. A good 
compromise would be to cut back the rate of 2,4-D slightly
if you spray when the corn is growing rapidly.
These suggestions will help to prevent injuring corn, but there is one 
other factor to check. In 1963 we introduced single-cross hybrids on a con­
siderable acreage. Since single crosses are made up of two inbreds, it is pos­
sible to have a single cross that is more sensitive to 2,4-D than a hybrid made 
up of four inbreds. In the late r40s and early f 50s, tests showed that certain 
inbreds were more sensitive to 2,4-D than other inbreds. If one or two of these 
inbreds should be used to make a commercial single cross, then it would be
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expected to Toe more sensitive to 2,^-D than a single cross made up of 2,^-D- 
resistant ihbreds. It might he well to check with your hybrid corn dealer if 
you have been having 2,^-D injury on corn. He may be able to suggest hybrids 
that are more tolerant to 2,b-D than others.
It is very important to remember that it is possible to have single- 
cross corn that is more resistant to 2.,b-D than a regular four-way-cross hybrid. 
This single cross would have been made up of two inbreds that have a high degree 
of resistance to 2;^ -D.
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CONTROL OF FACE FLIES AND BITING FLIES ON PASTURED CATTLE
Steve Moore III
Fly populations were generally light in 1963* The cool spring followed 
by a dry period in June and July undoubtedly slowed fly development.
Since ciodrin sprays gave promising results against the face fly in 
1962, work with this material was continued in 1963* The results of these tests 
with various ciodrin formulations are given in Table 1.
In 1964 our first choice of a cattle spray to protect against the pas­
ture fly complex (face flies,, stable flies, horn flies) will be 2.0$ ciodrin oil 
solution applied at 1 to 2 ounces per animal two to six times a week. For beef 
cattle herds, an automatic sprayer would be required. DDVP 1.0$ or pyrethrin
0.1$ will be recommended as second choice for dairy herds only. Neither of these 
insecticides will control face flies, and they provide only fair control of stable 
flies.
The following suggestions are for effective control of flies:
On dry-lot cattle
1. Maintain good sanitation
2. Use a residual wall spray of dimethoate, diazinon, or 
ronnel.
3. If you wish to prolong the action of barn sprays, use a 
supplementary bait.
In the home
1. Keep garbage in cans with solid bottoms and tight-fitting 
lids. Dispose of the garbage twice a week.
2. Use dimetilan bands in attached garages (one per 100 square 
feet).
3. Use 20$ DDVP resin strips in the kitchen and other rooms 
if needed (one per 1,000 cubic feet).
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Table 1.--Results With Ciodrin Sprays on Cattle to Control Face Flies, 
Horn Flies, and Stable Flies in Illinois, 1962 and 1963
Percent reduction!/
Face flies Horn flies Stable flies
1962
2.0$ oil solution
2 oz./animal 2 times/week
75.4 98.9 73-8
1.0$ ciodrin + 0.25$ DDVP 
1.5 oz./animal/day
1963
51. k 100.0 56.1
2.0$ oil solution
1-2 oz./animal 3 to 4 
times/week
90.0 99.6 89.9
2.0$ water emulsion
1-2 oz./animal 2 times/ 
week, June 1 to July 20
1-2 oz./animal/day, July 20 
to Aug. 1
1 pint/animal 2 times/ 
week, Aug. 1 to Sept. 1
92. T 100.0 95.O-/
1 .0$ water emulsion 
1 pint/animal/week
0.0 98.6 A7.0
Tj Wo comparisons were made when check herds averaged fewer than 20 face flies,
30 horn flies, or 5 stable flies per animal. 
2/ Rate used is above label-clearance levels.
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SOIL RESIDUE PROBLEMS WITH HERBICIDES 
F. W. Slife
Soil residue problems with herbicides are relatively new in the Midwest, 
but the increased use of pre-emergence herbicides in Illinois makes them of con­
siderable concern to us.
Our residue problems really fall into two groups. We have compounds 
that do not have enough residue, and we would like to find ways of making them 
last longer. Randox is a good example. As soon as this chemical is applied to 
the soil, it begins to lose its toxicity and for all practical purposes Is gone 
in about six weeks after application. If we could make Randox last longer in 
the soil, we would have a nearly perfect herbicide to control grasses and weeds 
in the heavy soil areas of Illinois.
The other group of herbicides are those that do not break down rapidly 
enough and can thus present a residue problem the following year. Atrazine is 
an example. In most cases It will not create a problem the following year, but 
under some conditions on certain soils it will injure certain crops that follow.
If we could find a way to decompose atrazine a little bit faster, we would have 
a nearly perfect herbicide for corn on the light to medium soils in Illinois.
Many factors affect herbicides that are applied to the soil. The major 
ones are (a) microbial breakdown, (b) adsorption by soil particles, (c) volatility 
and chemical decomposition, and (d) leaching.
It is possible for a given herbicide to be affected by all four of 
these factors, and the many variables cause the residue from a given herbicide 
to vary tremendously, depending on the make-up of the soil and the environment 
after application. In so far as microbial decomposition is concerned, it has gen­
erally been said that microorganisms will attack any organic herbicide that is 
applied to the soil. They do so in varying degrees, however, and the extent to 
which they affect residue will depend on both the population and the types of 
microorganisms as well as the environment.
Experience has shown that 2,^-D is rapidly broken down by soil micro­
organisms. If repeated applications are made to the same soil, the rate of break­
down becomes faster, since the population of microorganisms that attack this herbi­
cide is built up.
Volatility and chemical decomposition are the major factors affecting 
the residue of Randox. Randox is quite volatile and is hydrolyzed in the soil to 
inactive compounds in a relatively short time. Many of the herbicides that we use 
are volatile. Eptam Is quite volatile, and we believe that some atrazine is also 
lost through volatility.
Leaching is another important factor in affecting the surface residue 
of herbicides as well as the long-time residue. Compounds like the trichloro- 
benzoic acids are quite mobile and will leach to great depths in the soil. As 
they leach deeper into the profile, the microorganisms become much lower, and un­
less they are decomposed chemically they may remain in the subsoil over rather
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long periods. The trichloro-benzoic acids do not seem to he adsorbed by the soil 
particles, and hence they move rather rapidly with high rainfall. These materials 
can create a serious residue problem by accumulating somewhere in the soil profile 
and can present a real hazard to deep-rooted crops.
The adsorption of herbicides by soil particles is perhaps the most impor­
tant factor contributing to the persistence of herbicides. A herbicide that is 
highly adsorbed will not leach out of the profile. It may prevent microorganisms 
from attacking the molecule, and It may prevent plant roots from adsorbing the com­
pound at that particular time. If the adsorbed herbicide is slowly released into 
the soil solution over a period of time, it could injure sensitive crops that are 
planted as much as a year later.
There is no evidence that any of our herbicides, if applied repeatedly, 
would tend to accumulate on the soil particles, but it is a remote possibility.
It would appear that atrazine Is highly adsorbed by the soil particles and is 
slowly released during the growing season. In most cases this release is rapid 
enough to create no major problem the following season. In some cases, however, 
the rate of release is not fast enough, and thus sensitive crops are Injured.
The major problems with soil residues In Illinois have been created by 
the extensive use of atrazine. Fortunately, most farmers have planted corn the 
year after applying atrazine and have learned how to use the material so that It 
will not create a problem. Much of the residue problem resulting from atrazine 
will be corrected in 1967 with the elimination of the granular form. We believe 
that failure to distribute atrazine properly in the granular form has caused more 
complaints with this formulation than with the wettable powder. However, we feel 
that it is important to point out that changing to the wettable powder will not 
eliminate the problem entirely and that some residue problems will still exist.
Our present laboratory studies indicate that more atrazine is adsorbed 
by soils that have a high base exchange capacity. The pH of the soil or the degree 
of saturation of the base exchange capacity also seems to influence the amount of 
atrazine residue. With low saturation or low pH, more atrazine is adsorbed and 
held by the soil particles.
Although organic matter is usually considered to contribute to residues 
from atrazine, it may well be that its only major contribution is its tremendous 
capacity to accept ions from the soil. In other words, organic matter has a much 
higher base exchange capacity than the clays with which it is normally associated.
It is our opinion at present that the heavy soil areas In Illinois, which have a 
relatively high organic matter content, will continue to have residue problems with 
atrazine, but that they will vary from year to year with the environment.
Although Randox-T caused some residue problems several years ago, It 
appears to create a relatively minor problem for most Illinois farmers. The T 
part of the compound seems to be able to persist for relatively long periods, but 
it also seems to be quite teachable. Although sometimes symptoms do appear on soy­
beans, the greatest hazard from this material appears to be in areas that grow certain 
vegetable crops. If it is used properly, we see no problem for the farmer who 
grows small grains and soybeans after the treated corn.
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Two new herbicides that are appearing on the market show indications of 
lasting a long time in the soil. These two are Banuel-D and Tordon. They are not 
yet in general use, and we expect more information to be available about their 
potential soil residues before they are recommended for crop use.
Since the FDA now requires more information from the manufacturer be­
fore a compound is cleared, it is doubtful that any extremely dangerous chemical 
from the standpoint of soil residues will appear on the market in the future. 
However, it is important for the farmer or other user of herbicides to read the 
label carefully or consult an authority on agricultural chemicals about possible 
residue problems.
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PRE-EMERGENCE WEED CONTROL IN CORN 
E . L. Knake
Use of pre-emergence herbicides has increased very rapidly. The esti­
mated acreage treated rose from 5 percent in i960 to 20 percent in 1963--about 
5 percent each year.
These herbicides became available during the time that size of farms 
■was increasing and farmers were changing from check planting to hill dropping 
and drilling of corn. Although each herbicide has its shortcomings and none of 
them give good results 100 percent of the time,, farmers realize that they can be 
a tremendous help in solving serious weed problems. Farmers like them for these 
reasons: they help to control weeds in the row, on large acreages they hold 
weeds in check to make time of cultivation less critical, they allow livestock 
farmers to devote more attention to hay harvest, they control weeds when fields 
are wet and cultivation is impossible, they can be applied at planting time and 
do not require an extra trip over the field, and their cost is reasonable.
Two of the preferred materials for corn are atrazine and Randox. Most 
corn hybrids have good tolerance to both of these materials.
Atrazine can give good control of both grass and broad-leaved weeds for 
several months. Two pounds (active) has given good control on the soils low in 
organic matter which are predominant in southern Illinois. As the organic matter 
content increases, an increased rate is needed, and 3 pounds (active) has been 
recommended for most of the dark-colored soils of northern Illinois. Even at 
the higher rate, results have sometimes not been so good in northern Illinois as 
in southern Illinois. Since atrazine has a relatively low solubility, it is more 
satisfactory for sandy soils than the other pre-emergence herbicide for corn.
Although many farmers prefer granules, the granular form of atrazine 
has not controlled weeds quite so well as the 80 percent wettable powder applied 
as a spray, and use of the granules has caused more residue problems. In 1964 
only the 80 percent wettable powder form of atrazine will be available for corn.
Although farmers may expect better weed control from the wettable 
powder formulation of atrazine, the possibility of damage to such crops as oats 
and soybeans the year following application is not eliminated. We would still 
suggest that wherever atrazine is used corn be planted the next year, with no 
additional atrazine before such crops as-soybeans and small grain are planted. 
This practice is particularly important if atrazine granules were used in 1963.
Good agitation and accurate application of the correct rate are ex­
tremely important if residue problems are to be avoided with atrazine.
Randox can give good control of annual grasses for several weeks. The 
combined use of Randox pre-emergence and an early post-emergence application of
2,4-D can provide effective and economical control of both grass and broad-leaved 
weeds.
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Randox has been more effective on the darker soils of northern Illinois 
than on the lighter soils of southern Illinois. Label approval has been granted 
to allow increasing the.rate from 4- pounds active to 5 pounds where desired, but 
observations in Illinois do not suggest that the higher rate would offer much ad­
vantage. Since Randox is relatively soluble and subject to leaching, it should 
not be used on sandy soils.
Since the granular form of Randox has performed at least as well as the 
liquid form and since granules help to reduce the irritation problem with Randox, 
there has been a strong preference for granules.
Randox-T can control annual grasses and some broad-leaved weeds for 
several weeks. As with Randox, the granular formulation has performed as well as 
the spray, and the granules help to reduce the irritation problem.
Although corn does not tolerate Randox-T so well as Randox, this prob­
lem has not been serious where the recommended rate is used.
In some cases Randox-T residue in soil has caused damage to soybeans 
the year following application. At DeKalb we applied double and triple rates as 
well as the recommended rate of Randox-T to corn in 1962. In 1963, soybeans 
definitely showed symptoms of injury from residue where the double and triple 
rates were used, but the damage was not reflected in soybean yields.
The amount of T in the Randox formulation was reduced a few years ago, 
but this reduction was not very great.
Although it is not difficult to sell some farmers on the added possi­
bility of controlling broad-leaved weeds with Randox-T for a little additional 
cost, the pre-emergence use of Randox followed by an early post-emergence appli­
cation of 2,4-D should be strongly considered as an effective and economical 
program.
2,4-D ester is available for pre-emergence use on corn in both granular 
and liquid forms. Although cost is low, the results are sometimes disappointing.
To obtain control of grass weeds with 2,4-D, rain is needed within a 
few days after application so that the 2,4-D will leach into the soil and come 
into contact with the young seedlings soon after germination. This timing is 
less critical with some of the other herbicides.
Farmers are becoming increasingly aware of the shortcomings of present 
pre-emergence herbicides. But they also realize the tremendous benefit to be 
derived from their use where serious weed problems exist. The use of these 
chemicals as an efficient means of controlling weeds will continue to increase 
in 1964.
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USE OF 4-(2,4-DB) as a  POST-EMERGENCE SPRAY ON SOYBEANS
Raymond D. Hicks
4-(2,4-dichlorophenoxy butyric acid) is used for the selective control 
of many broadleaf weeds in ladino clover, red clover, alfalfa, and birdsfoot tre­
foil. In recent years several commercial companies have suggested its use for the 
control of cocklebur (Xanthium spp.) in soybeans. Researchers from many state 
experiment stations have tested various formulations of 4-(2,4-DB) on weeds in 
soybeans during the past three years. These studies have added much to our knowl­
edge of the materials but have not fully established their value in soybean pro­
duction.
Studies were begun in 1962 at Columbia, Missouri, to compare the toxici- 
ties of various rates of dimethylamine salt of 4-(2,4-DB), a special formulation of 
the dimethylamine salt of 4-(2,4-DB), the dimethylamine salt of 2,4-D, and the 
alkanolamine salts of MCP on soybeans and cockleburs.
Results of this study indicate no apparent differences between the two 
different formulations of 4-(2,4-DB) in relation to their toxicities to soybeans 
or to cockleburs. A comparison of herbicide toxicity to soybeans indicates that 
MCP causes excessive damage to the crop plant.
Results of selected rates of 2,4-D and 4-(2,4-DB) are shown in Tables 1 
through 5* These data (Tables 1 through 3) indicate that cocklebur control, as 
measured by remaining weed stands and green weights of cockleburs, was attained 
with 0.40 pound of 4-(2,4-DB) or 0.30 pound of 2,4-D per acre. Soybean yields 
(Table 5) show little if any reduction with rates as high as O.5O pound of 
4-(2,4-DB) or 2,4-D per acre.
Farm trials in southeast Missouri during 1962 and 1963 have not generally 
given the clear-cut favorable results shown in the Columbia research studies. The 
reason for the differing results is thought to arise from the different vegetation 
canopy. The canopy is seldom uniform because of differences in the age, species, 
and abundance of weeds growing in soybeans.
Thus present plans call for the possible use of these herbicides in 
Missouri only as an emergency measure on areas where weed conditions require that 
a drastic measure be employed. These materials should not be used to replace 
cultivation and/or proven chemicals of greater safety.
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Table 1. Average Heights of Cockleburs
Measured on July 23, 19^2 (Prior 
to Spraying) and September 10, 
1962 (After Spraying). Average 
Height Expressed in Inches.
Rate 
lb./A.
4-(2,4-DB) 2,4 -D
Before After Before After
0.00 15 38 15 38
0.10 14 24 15 21
0.20 IT 15 IT 14
0.30 16 10 IT 10
0A 0 14 8 16 4
0.50 14 4 15 0
Table 2. Percent of Cocklebur Stand Remain­
ing 12 Weeks After Treatment
Rate 
lb./A. 4-(2,4-d b ) 2,4-D
0.00 95 95
0.10 56 56
0.20 38 15
0.30 T 1
0.40 2 3
0.50 1 0
Table 3• Green Weight of Cockleburs, 
Percent of Control, 12 Weeks 
After Treatment
as
Rate 
lb./A. 4-(2,4-d b ) 2,4-D
0.00 100 100
0.10 4o 3^
0.20 8 9
0.30 2 3
o.4o 1 l
0.50 0 0
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Table 1. Average Heights of Soybeans Taken
July 23, 1962 (Prior to Spraying) and 
September 10, 1962 (After Spraying)
Rate 
lb. /A.
Average height expressed in inches
k-(2A--DB) . -D
Before After Before After
0.00 15 26 15 26
0.10 IT 26 16 20
0.20 16 22 16 23
0.30 15 21 16 23
O.bO lb 18 16 23
0.50 lb 20 15 22
Table 5 • Yield of Soybeans, Expressed as 
per Acre, After Application of 
and 1-(2,1-DB)
Bushels
2,1 -D
Rate 
lb./A. 1 - ( 2 , 1 - d b ) 2,1 -D
0.00 2b 2b
0.10 28 2b
0.20 22 23
0 . 3 0 23 23
o . l o 23 21
0 . 5 0 22 23
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THE WESTERN CORN ROOTWORM IN IOWA--BIOLOGY, RESEARCH, AND CONTROL
Don C. Peters
It is easy to see why people would be aroused by and interested in this 
pest when one county in Iowa estimates its 19^3 loss at $2.5 million and predicts 
a 20 percent reduction in corn acreage for that county next year. A brief history 
of the problem and some possible answers are given below.
The western corn rootworm appeared first in Colorado in the early 1900s 
and surged across Kansas and Nebraska in the 19^ -Os. In 1948 and 1949, Nebraska 
entomologists published the results of chemical control tests with BHC to control 
rootworms, but pointed out that rotation was a better answer. Farmers again re­
ported problems in central Nebraska in 1959.5 resistance was confirmed in 1961. 
After 1982, Nebraska entomologists felt that resistance to the chlorinated hydro­
carbon insecticides had spread to all of the corn-growing areas of Nebraska and 
recommended the organo-phosphorous insecticides for rootworm control in the entire 
state in 1963•
In 1962 in western Iowa we had five fields of documented failure of al- 
drin or heptachlor to control the western corn rootworm. With the exception of 
one in O'Brien County, all were in counties bordering the Missouri River, north 
of Omaha. The Iowa releases of last winter and spring warned about possible 
build-up of resistance and suggested solutions. What happened in 1963? There 
was a thousandfold increase. Dry weather in June may have intensified the prob­
lem; also, there was perhaps a greater influx of beetles from Nebraska than we 
had expected.
If the trend of the last few years continues, every field of corn after 
corn west of Highway 71 is in danger, and occasional fields as far east as High­
way 69 may be damaged next year.
With a problem of this magnitude, we will integrate all control measures. 
Some of the important areas of control are:
1. Biological control. This method will receive considerable emphasis 
in the coming years. The occurrence of diseased beetles and occasional larvae 
infected with Beauveria encourages investigations in this area.
2. Cultural methods. A random questionnaire in six selected counties 
rated the infestation in all fields of two sections in the most severely infested 
township. In only rare instances will severe rootworm damage occur in first-year 
corn following clean soybeans or alfalfa. Second-year corn may be severely dam­
aged. Several cultural practices may serve as useful supplements to chemical con­
trol. Studies show the influence of early silage harvesting and fall plowing in 
reducing rootworm infestations. Smartweed and foxtail problems are often 
associated with heavy infestations.
3. Chemical control. Our summer chemical control research results can 
be summarized by pointing out that in our own tests two numbered compounds, Union 
Carbide 10854 and Bayer 39007, appeared to give the best root protection. The 
federally approved organo-phosphorous materials (phorate (Thimet), Diazinon, 
stabilized ethyl parathion, and Shell's Compound 4072) gave varying degrees of con­
trol, but in most circumstances can be expected to perform in an acceptable manner.
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Applications of these materials just ahead of the covering disks or shovels at the 
second or layby cultivation gave gratifying results in 1963, and we intend to ex­
pand these investigations next year.
7. Adult control. Spraying fields to control adult beetles is a form 
of admitting defeat. By then the plant from which the beetles emerge has in all 
probability been ruined. In those areas where the beetles may fly into late silk­
ing fields,, adult beetle control may be needed in order to assure good ear fill. 
Since the western corn rootworm is very active, it may be possible for as few as 
8 or 10 beetles per ear at any one time to cause poor fill under some conditions. 
With the northern corn rootworm, this number is twice as high, and even with the 
western corn rootworm., if you take the time to count the beetles on the entire 
plants there will usually be over 20 before poor ear filling occurs. Sevin will 
cost a little more than parathion, but It is much safer to use and will give a 
longer residual kill. We have had very limited experience with Sevin,, but I feel 
that it will bear watching,, since It may serve a dual purpose and has given the 
longest protection of any material tested.
Performance of Insecticides in Western Corn Rootworm Control 
Plots at Sanborn, Iowa, 1963
Rate
lb. Insecticide
Percent
lodged
Root
rating
Bushels 
per acre
Plant s 
per acre
Check 97 7.70 87 20725
2.0 u. c. 10857 2 1.50 116 22625
1.63 39007 2 1.50 115 21750
1.0 Phorate 
(Thimet)
20 2.20 107 22125
1.0 Diazinon 37 2.70 106 21750
1.0 Parathion 35 2.20 110 19625
1.0 4072 80 3.20 97 19375
1.0 Aldrin 92 7.75 73 19750
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CORN STALK ROT OR ROOTWORMS 
Malcolm C. Shurtleff and H. B. Petty, Jr.
Many farmers ask, "Is it corn stalk rot or rootworm damage?" -when they 
suddenly find down corn in their fields Before harvest. The purpose of this paper 
is to point out the key differences between stalk rot and rootworm injury and to 
suggest what farmers can do to reduce losses from stalk rot.
Rootworm Injury
1. Northern Corn Rootworm. Severely infested plants may be stunted. 
Damage occurs on land kept in corn for two or more years in succession. Injured 
plants fall over about the time tassels appear, frequently after a heavy rain has 
softened the soil. The small roots are eaten away, while the larger roots contain 
nnmerous small, brown tunnels. Sometimes slender (thread-like), whitish worms up 
to 1/2 inch long, with distinct yellowish-brown heads, will be found in the root 
tunnels.
2. Southern Corn Rootworm. Growth is checked when plants are small. 
Such plants may die early. Larger corn plants fall over about the time tassels 
appear, frequently after a heavy rain. Injury is not confined to old corn ground. 
Underground parts of the stalk as well as roots are tunneled and eaten away by 
slender, yellowish-white worms slightly larger and more robust than those of the 
northern corn rootworm.
3. Other Insects. Corn roots may be chewed away by numerous other in­
sects, including white grubs, grape colaspis, white-fringed beetle, and corn 
prionus. The symptoms are much the same: stunted, weak plants with a much re­
duced root system. Plants often lodge, mostly early In the growing season.
Corn Stalk Rot
Stalk rot Is the most serious and widespread disease of corn in Illinois 
and other corn-belt states. The disease is present to some extent in every corn­
field at harvest time. The number of diseased plants varies from field to field 
and from season to season. Throughout Illinois during a recent 10-year period, 
about half of the corn plants were found to be infected with stalk rot. Direct 
yield losses in Illinois over a recent two-year period averaged 16.2 percent per 
diseased plant for some 680 comparisons. Losses of 25 percent and more were found 
in individual fields. Statewide losses were estimated to be 8.6 percent for this 
period, valued at $70,625,000. These figures are in close agreement with those 
released for other states.
Premature dying of plants caused by stalk rot results in light-weight, 
poorly finished, or chaffy ears. Diseased stalks are weakened and break readily 
in the fall after wind and rain. Down stalks are difficult to harvest, and in 
moist seasons ears in contact with the soil soon rot. Dropped ears may produce 
volunteer plants the following year that are especially troublesome when competing 
with soybeans.
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In Illinois, as 'well as in the rest of the Corn Belt, Diplodia stalk rot 
and Gibberella stalk rot are the most common types. In dry seasons charcoal rot 
may also he prevalent.
1. Diplodia Stalk Rot (DipJ-odia maydis). Ordinarily this rot does not 
appear until several weeks after pollination. Infection continues until harvest. 
Plants die suddenly in various places in a field. The leaves turn a dull grayish- 
green, similar to the effects of frost. Death of the stalk follows in seven to
10 days. The lower internodes turn from green to tan or brown and are easily crushed 
between the fingers. When stalks are split, only the vascular bundles are intact.
The pith is shredded, disintegrated, and discolored. Numerous small black pycnidia 
(fruiting bodies of the Diplodia fungus) form in the fall. They appear as raised 
dots from beneath the surface of the stalk, mostly on the lower internodes. The 
pycnidia cannot be scraped off with the thumbnail.
Dry weather in June and July, followed by wet weather In August and 
September, greatly favors development of stalk rot. Loss of leaves from hail, leaf 
blights, or insects also increases loss from the disease. More Diplodia rot occurs 
where soils are excessively high in available nitrogen and low in available potassium 
than where fertility is ample and balanced. Corn in thick stands (usually 20,000 
or more plants per acre) tends to have more stalk rot and lodge more than corn in 
thin stands. Overmature corn often lodges severely. The longer the corn remains 
in the field, the more severe the stalk rot becomes.
2. Gibberella Stalk Rot (Gibberella zeae). Symptoms are very similar 
to those of Diplodia stalk rot except that, when stalks are split, the pith is 
usually pink to reddish. Like Diplodia, Gibberella stalk rot does not usually 
attack plants until several weeks after silking. When Gibberella is severe, it 
causes a more complete breakdown of the stalks than Diplodia. Gibberella stalk rot 
is best identified by its perithecia (fungus fruiting structures), which appear as 
small, round, black specks loosely attached to the surface of diseased stalks in 
the fall or during the following spring. Unlike the pycnidia or Diplodia, the 
perithecia are on the surface and can be easily scraped off. They are also a deeper 
black than the pycnidia.
3. Fusarium Stalk Rot (Fusarium moniliforme). The causal fungus occurs 
in all parts of most growing corn plants throughout the growing season. Fusarium 
is universally present in the seed but is inactive in stalk tissues until the plant 
approaches maturity or is injured. Then plants of susceptible hybrids begin to 
deteriorate, much like Diplodia and Gibberella rots. The extent of decay depends 
primarily upon hybrid susceptibility and to some extent upon the environment.
Drought, unbalanced fertility, and other diseases tend to increase disease severity 
in susceptible hybrids.
k. Charcoal Hot (Macrophcmina phaseoli). This disease is common only 
in hot, dry seasons or in sandy, infertile fields where plant growth is checked. 
Symptoms appear as plants approach maturity. Grayish streaks often form on the 
surface of the lower internodes. Stalks are killed when plants are near maturity, 
and the interior of the lower internodes disintegrates. Charcoal rot is distin­
guished by the presence of numerous, small, black specks (fungus sclerotia) that
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are always present scattered along with the surface of the vascular strands within 
the rotted stalks. The sclerotia may he so numerous that the pith has a gray or 
charcoal appearance. The causal fungus also attacks soybeans, alfalfa, red clover, 
sorghum, lespedeza, sugar beets, cotton, sweet potato, Irish potato, sunflower, 
garden beans, and peas.
5. Nigrospora Stalk Rot (Nigrospora oryzae). The causal fungus is more 
important as a corn ear-rotter than a stalk rotter. However, it is frequently 
present with other stalk-rotting fungi and may help to destroy stalk tissue. Ex­
ternal discoloration usually does not extend very deeply beyond the surface. The 
round, jet black specks (spore masses) produced in large numbers by this fungus aid 
in identification.
6. Pythium Stalk Rot (pythium aphanidermatum or P. butleri). This rot 
is serious only in localized areas in certain years during prolonged periods of 
hot, damp weather in July or early August. Pythium stalk rot is most common along 
river bottoms where air drainage is poor and humidity is high. Affected plants 
suddenly topple over from a soft, brown, water-soaked, collapsed rot of an internode 
close to the soil line. Plants do not break off and commonly remain green for 
several weeks. No control is known, although differences in resistance have been 
found among inbred lines.
7* Bacterial Stalk Rot (Erwinia dissolvens). This stalk rot closely 
resembles Pythium rot. Both are uncommon. Bacterial stalk rot is common only in 
warm, humid weather or in fields where sprinkler irrigation is used. Affected plants 
suddenly topple over from a soft, slimy, water-soaked tan or brown rot of the stalk 
about tasseling time. Only a few inches of the stalk are involved, and down stalks 
remain green for a while. It is rare to find a field having as much as 5 percent 
of the stalks attacked by this disease. No control is known.
Control of Stalk Hots
No single practice or hybrid completely controls stalk rot disease.
However, losses can be substantially reduced by following these practices:
1. Grow adapted, full-season, resistant hybrids. Early-maturing hybrids 
and varieties tend to be most susceptible to stalk rots. Obtain information on 
hybrid performance from all available sources. The Illinois Agricultural Experiment 
Station has tested a large number of the inbreds going to make up commercial hybrids. 
The reactions of these inbreds to stalk rot and northern leaf blight are given in 
Reports on Plant Diseases No. 20^4- and No. 204a, "Agronomic Characteristics of Corn 
Inbreds and Their Reaction to Leaf Blights and Stalk Rot." Copies are available 
from the Department of Plant Pathology, University of Illinois, Urbana.
Most extremely susceptible hybrids are no longer on the market. Stalk 
strength should be a primary consideration in selection of hybrids, particularly 
for fields that have a history of stalk rot. Unfortunately, stalk rot resistance 
and highest yields are not always found in the same hybrids.
If sheller-pickers and com dryers are to be used for early harvesting, 
select hybrids with the highest yield potential, and harvest before lodging occurs.
In some years even early harvesting will be of little help, as it has little effect 
on losses due to premature killing.
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The use of hybrids resistant to northern leaf blight will help in reducing 
stalk rot damage in years when leaf blight is present.
2. Practice balanced soil fertility, based on competent soil test findings. 
Excessively low potash or high nitrogen is most commonly found in association with 
stalk rots. Large amounts of nitrogen may require large amounts of muriate of potash 
to control stalk rot. Avoid excessively high fertility programs.
3. An average of 16,000 to 18,000 plants per acre at harvest time, on 
fields with high yield potential, is usually a good compromise for obtaining top 
yields and preventing excessive lodging. Fields with lower yield potential should 
have populations of about l4,000 plants per acre at harvest time. Some hybrids 
suffer more from plant competition than others. If fields have a history of stalk 
rot, it may be desirable to adjust plant populations down somewhat from those used 
in the past.
k. Harvest as early as practical after the corn has reached the stage of 
maturity you want. Do not delay harvest beyond the safe moisture level regardless 
of equipment used, Remember that stalk rot is progressive and continues into late 
fall. Fields showing a high percentage of early-ripened plants should be harvested 
first; stalk rot may be the cause.
5* Control rootworms and other soil insects by applying recommended in­
secticides to the soil. Stalk- and root-rotting fungi may enter plants through 
insect-feeding wounds.
6. Avoid deep or close cultivations and wounding stalks. Stalk- and 
root-rotting organisms may enter through such wounds.
7. When applying sprinkler irrigation, water on a rising temperature so that 
plants will dry off thoroughly before late afternoon. Timely irrigation will reduce 
charcoal stalk rot losses.
8. Seed treatment, clean plowing, and crop rotation are not effective in 
controlling stalk rot in Illinois and other states in the Corn Belt.
Additional Reading on Corn Stalk Rot
l . Cornstalk Rots in Illinois. Illinois Agricultural Experiment Station
Bui. 658.
2. Corn Diseases in the United States and Their Control. USDA Agricul­
ture Handbook No. 199*
3. Corn Stalk Rots. Report on Plant Diseases No. 200 (Revised). De­
partment of Plant Pathology, University of Illinois.
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NORTHERN CORN ROOTWORM RESISTANCE IN ILLINOIS 
J. H. Bigger
Last year we reported to you that a field had been located during 1962 
near El Paso in north-central Illinois where the northern corn rootworm was demon­
strated to be resistant to chlorinated hydrocarbon insecticides.
During 1963 we made two types of studies in this area, namely: (l) the 
extent of the area in which such resistance occurs and (2) the possibility of con­
trolling the resistant rootworms by using substitute methods or chemicals. We also 
requested information about and investigated all reports of the possibility of de­
velopment of similar resistance in other areas. These investigations were not 
necessarily carried out in the order stated. Please remember that our experience 
covers only one season and a limited testing program.
On July 25, 1963> thanks to Mr. Jerry Pfister, we flew over the area for 
several miles In all directions from the field where the resistant rootworms had 
been located in 1962. Shortly before this time, rain and wind had caused extensive 
lodging in fields disposed to this condition by damaged or limited root systems.
From the air we mapped all fields showing lodging. These fields were then checked 
for root damage or beetle abundance, and beetles were later collected for labora­
tory testing in fields where they were abundant.
Testing beetles for resistance consisted of applying one microliter of 
various strengths of aldrin to the underside of the abdomen and holding for 2b 
hours to determine what strength of insecticide was required to kill 50 percent of 
the beetles in that length of time. This is expressed as the LD^q in the accompany­
ing table.
Among more experienced workers, rootworm resistance to chlorinated hydro­
carbons is tentatively classified as follows:
Susceptible - 0.5 to .29 microgram
Low resistance - .30 to 2.99 micrograms
Medium resistance - 3*00 to 7*99 micrograms 
High resistance - 8.00 or more micrograms
This classification was obtained from Dr. E. Hamilton of the Northern Grain In­
sects Research Laboratory at Brookings, S. D. It is not published information.
The accompanying Table 1 gives the data collected from 10 fields, one of 
which, located at St. Joseph, is our check field, and another, located in Lee 
county, was the only field away from the El Paso area suspected of having resistant 
rootworms. We found the beetles in three of the fields, including the original 
location (Besher, Parr, and Roberts (l)), to be definitely resistant and two other 
fields (Cleary (East) and Shuman) to have moderately resistant rootworms. All of 
these required special treatment. Two of the fields (Mayne and Pfister (North)) 
had beetles with low resistance, one (Roberts (2)) plus the Hopkins field, had 
susceptible beetles. Rootworms in the last two groups were still controllable 
with present practices. The effect of rotation was apparent in the Mayne field.
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The degree of resistance in the Roberts (l), Cleary (East), and Shuman 
fields was probably due to natural build-up plus some migration from the Besher 
field. The situation in the Parr field was probably due to migration from the 
Besher field.
Table 2 gives data on several treatments in the field where resistance 
was originally located. Infestation in the field was not heavy in 1963 following 
treatment of the adults in 1962. In this case I consider less than 20 larvae per 
five plants a low count, but anything less than TO percent control unsatisfactory. 
Anything less than 20 percent lodging is good, and yield increases of six bushels 
or more should be satisfactory.
Of the tests on the three neighboring fields (Table 3 )^  only the Cleary 
field had an important infestation. Here we found considerable reduction in the 
numbers of larvae on the thimet, diazinon, and chlorinated hydrocarbon plots, but 
still less than I had hoped for. Only thimet reduced lodging to a satisfactory 
degree, but the thimet, diazinon, and chlorinated hydrocarbon plots produced 
good yield increases for treatment over the check.
We are recommending (l) rotation or (2) the use of thimet, diazinon, 
or ^072 in the form of 10 pounds of 10 percent granules, preferably in a b-6 
inch band ahead of the press wheel on the planter, in the five fields showing 
moderate to high resistance, and use of a rotation in the other fields if they are 
not already under rotation. The data indicate that three pounds of these insecti­
cides broadcast are required to equal one pound in the row. The insecticide must 
be kept away from contact with the seed. A rotation, to be satisfactory, requires 
at least two years in some crop other than corn, and not more than three years, 
and preferably two years, in corn.
These are emergency recommendations and are subject to revision when we 
obtain additional data. We are relying heavily on the experiences of Nebraska 
and Iowa in controlling the western corn rootworm, which has developed resistance 
to chlorinated hydrocarbons.
Illinois Fields Where Northern Corn Rootworm Adults Were Tested 
for Resistance to Chlorinated Hydrocarbons in 1963.
Field History
Beetles
per
10 silks
Lodging on 
untreated 
area
ld50
1. Resistant field Resistance 1962. Besher field. Corn 13th year. 
Treated 11 years. Sprayed parathion 1962. 38 55 25.0
5. Parr 1/2 mi. south of Besher. 2nd-year corn. Treated 
1962, not *63. Not before. 60 -- 10.5
6. Roberts (1) 1 mi. south of Besher. 10-11 yrs. corn. Treated ex­
cept 1963.
South part this field is 2nd-year corn in 4-yr. rotation
35
7
9.8
2. Cleary (East) 1/2 mi. east of Besher. 8th-year corn. Treated each 
year. 97 90-100 6.8
8. Shuman 1/4 mi. no. of Besher field. 2nd-year corn after 1 yr. 
soybeans for 8-10 years. Treated each corn year. 28 46 5.5
7. Mayne Adjacent to Besher west. 2nd-year corn in 4-year 
rotation. Treated 1962 and 1963. -  - 57 1.1
10. Pfister (north) 2 mi. no. of Besher. 10-12 years corn. Treated 8-10 
years. 16 — 0.8
11. Roberts (2) 1\ mi. west Besher. 4-5 years corn. Not treated. 54 3 0.05
15. Hopkins Lee Co. near Polo. 5-7 years corn. Treated alter­
nate years. 0.24
St. Joseph. 8 years corn. Not treated. 0.01
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Data secured in 1963 on field where northern corn rootworm were found 
to be resistant to aldrin in 1962i/
Insecticide used
Pounds 
actual 
per acre
Larvae
No.
found
per 5 plants 
7o control 
(approx.)—
Percent
lodged—'
Bushels
Harvested
per acre . . 
Increase—'
Bayer B-25141--R—^ 0.5 9 72 17.3 115.2 13.9
Bayer B-25141--R 0.78 9 73 15.3 111.5 8.8
Di-Syston R 0.78 15 56 28.2 116.1 12.0
Untreated - 35 - 29.3 105.5 -
Di-Syston B 2.0 35 0 17.5 121.1 14.2
Shell 4072 B 1.4 26 28 8.5 118.7 10.4
Shell 4072 B 3.0 27 27 10.7 119.3 9.6
Aldrin B 2.0 19 50 36.7 116.4 5.3
Untreated B - 39 - 42.2 112.5 -
Thimet (clay) B 1.4 35 13 27.8 126.2 10.5
Thimet (clay) B 1.9 16 60 11.3 120,7 6.6
Thimet (clay) B 3.0 7 83 6.3 123.3 6.0
Thimet (cobs) B 0.75 19 54 28.0 120.3 1.4
Thimet (cobs) B 1.2 8 81 16.5 122.4 1.9
Aldrin B 1.5 15 64 43.0 117.0 -5.1
Untreated - 43 38.8 123.7 -
Diazinon B 1.6 49 0 16.0 125.1 -0.2
Diazinon B 3.2 35 22 12.2 131.0 4.1
Aldrin B 1.5 87 0 23.8 126.0 -2.5
Necessary difference at .05 
Standard error of mean
17.0
8.32
JV differences in plant population not significant.
2/ Based on 6 counts each 83 1/3 feet. Each count in different row and moving progressively into field. 
3/ In this position R * row treatment; B « broadcast treatment.
4/ These compared to moving check which figure is not included in table.
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Data secured in 1963 tests on 3 
where resistant northern
fields in the 
corn rootworms
neighborhood of field 
found in 1962.
Mayne fieldA'i/ Shuman field!/ Cleary fieId!/
Number Number Number
larvae larvae Bushels larvae Bushels
Broadcast per 5 Percent per 5 Percent per per 5 Percent per
treatments plants lodged plants lodged acre plants lodged acre
Chlor. hydrocarbon 12 42 5 48 108.9 139 75 101.1
Diazinon 6 30 14 54 104.2 121 70 103.0
Shell 4072 18 51 102.7 220 93 94.8
Th ime t 16^ 22 10 34 103.0 111 33 106.8
Check value 27 57 Used different hybrid 288 97 98.4
1/ Mayne field 2nd-year corn in 4-year rotation. Adjacent to resistant field west.
Shuman field 2nd-year corn after 1 year soybeans practice followed for 8-10 years. 1/4 mi. n. of resistance 
f ie lu.
Cleary field 2nd-year corn after alfalfa. Across road east of resistance field.
2J No yield records available.
3/ Adjacent to 1962 resistant field.
EE-280
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results WITH THE HEWER INSECTICIDES, 1963 
J. H. Bigger
The development of resistance to chlorinated hydrocarbons by the northern 
corn rootworm poses a problem. While resistance is still restricted to one insect 
in a limited area, it alerts us to the possibility of similar developments with 
other insects. We must now increase the tempo of our search for new and improved 
methods to use in controlling insects attacking the roots of corn.
During 1962 we started such a program in a very limited way and extended 
it somewhat in 1963* During the past season we tested three organic phosphates 
(Thimet, Diazinon, and G.C. 4072 as 10$ granules), comparing them as a group and 
with aldrin or heptachlor. Two or more of these materials were used by a selected 
group of farmers scattered throughout the northern half of Illinois. The insecti­
cides were applied by them in one or more fields with their own equipment. Both 
row and broadcast applications were made.
In some ways 1963 was a poor year for testing insecticidal soil treatments.
Dry soil and cold temperatures prevailed over much of the state at planting time and 
for a considerable period after that time. Corn was often planted deeper than usual, 
and in some cases plants did not emerge until 10 to l4 days later. In some situations 
granules were found that had not yet broken down two to three weeks after planting, 
and it can be assumed that they had not fully released their chemical content. Insect 
populations were generally low in the fields where tests were applied. In a way this 
was fortunate, or we might have had many unhappy people.
In general, the results were inconclusive and confusing, but they are pre­
sented here for your information. In any case they cover only one year of testing.
They can only be considered suggestive of possible later usefulness of the materials 
involved for use in our over-all program.
Table 1 shows the results for insect control. The lack of extensive in­
festation is shown in the small number of cases in which some insects were present. 
Only those tests were included in which 20 percent or more of the plants examined 
were infested. The data indicate that Thimet and Diazinon were good in some places 
and not in others. In these tests G.C. 4072 produced inferior insect control.
Plant population data in Table 2 tend to support the thesis that 1963 was 
a poor year for testing. Even the chlorinated hydrocarbons failed to produce the 
results that we have learned to expect. The only place where results were different 
was with the Thimet where plant populations were suppressed. From this and the ex­
perience of others we have learned that this material, and to some extent some other 
organic phosphates, must not be placed in contact with the seed, as happens to some 
extent with the row placement equipment now generally in use. Further breakdown of 
our data (not shown in the table) shows that the responsibility for the minus figure 
for Thimet is traceable entirely to row treatments. We believe this can be corrected 
by using a wider band placed just in front of the press wheel on a planter and only 
lightly covered with soil (maybe half an inch).
Usable yield data were obtained on only seven fields, as shown in Table 3»
In one case the chlorinated hydrocarbons, and possibly Diazinon, showed a good yield 
increase over the check, and Thimet did surprisingly well considering the plant counts. 
Three of the four fields were row-treated. In the second group there was no appreci­
able gain for any of the insecticide treatments.
We require more trials with these and other materials before we can recom­
mend these or any other new insecticides for use in Illinois except on a strictly ex­
perimental basis.
Table 1. Insect Control on Farmer-Cooperator Soil Treatment Tests, Illinois, 1963
No. Wire-worms Cornfield ant Corn root aphid Rootworms
tests No. tests 
involved present!/
Pet.
control
No. tests 
present!/
Pet.
control
No. tests 
presenti;/
Pet.
control
No. tests 
present!/
Pet.
control
Chlor. hydrocarbon 20 8 70.6 4 70.0 - - 7 5^.5
Diazinon 35 15 TO. 3 12 40.7 9 85.7 l4 76.2
Shell 4072 12 5 41.7 6 22.2 5 33.3 - -
Thimet 25 7 87.5 7 52.6 6 58.3 9 69.O
T7 Includes only tests in which insect was present on at least 20% of tests.
Table 2. Plant Populations on Farmer-Cooperator Soil Treatment Tests, Illinois, 1963
No. tests ~Number~plants~per~5QQ~fest~ Increase^for^treatment
involved Treated Untreated Number Percent
Chlor. hydrocarbon
Diazinon
Shell 4072
27
36
18
5^0.2
550.0
498.7
470.0
526.3
540.4
497.8
13.9
9.6
0.9
-41.9
2 .6
1.8
0.2
Thimet 27 511.9 - 8 . 2
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Table 3. Yields of No. 2 Corn on Farmer-Cooperator Soil Treatment Tests 
in Illinois Away From Area Where Rootworm Resistance Has Been 
Found, 1963
Yields following treatment with:
Description
Number Aldrin or 
of fields heptachlor Diazinon t-072 Thimet Check
1 /Three—x insecticides 
in fields 7 116.8 lit. 5 112.5 108.2
Four^/ insecticides 
in fields 3 99.2 101.9 102.2 97-5 98.2
TJ Thimet, Diazinon,and either aldrin or heptachlor.
2/ Thimet, Diazinon, G.C. t072, and either aldrin or heptachlor.
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FOXTAIL COMPETITION STUDIES
E . L. Knake
In 1963 we completed the last year of a three-year study to determine 
the effect of foxtail that begins growth at various times in corn and soybeans. 
Giant foxtail was seeded at three-week intervals directly in the crop row. After 
seeding, the foxtail was left to grow until the crop was harvested. All crops 
were cultivated between the rows, and the foxtail was left to grow only directly 
in the crop row. Results are reported in Tables 1 and 2.
Table 1. Yield of Corn and Giant Foxtail as 
by Foxtail Seeding Dates
Influenced
3-year average
Corn Foxtail
Date foxtail seeded bu./A. lb. dry weight/A.
Same day crop was planted 115.1 I69O
3 weeks after crop was planted 130.9 760
g  n  t r  r t  t t  n 131.9 200
n  11 t t  t t  I t  M
y 130.3 75
11 >t ”  t t  t t 132.6 25
Weed-free 130.2 0
Table 2. Yield of Soybeans and Giant Foxtail as Influenced 
by Foxtail Seeding Dates
3-year average
Soybeans Foxtail
Date foxtail seeded bu./A. lb. dry weight/A.
Same day crop was planted 28.0 2280
3 weeks after crop was planted 37.7 7o
g  t t  t t  t t  t t  t ! 38.9 0
p ,  t t  r t  n  f t  u
y 39-0 0
- ^ 2  , r  , f  t t  t t  t t 38.5 0
Weed-free 38.2 0
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These data indicate that giant foxtail that begins growing at the same 
time as the crop and is left growing to maturity is much more serious than fox­
tail that begins growth after the crop is well established.
Yields of corn and soybeans were not reduced by foxtail that began 
growth after the crop had a head start of three weeks or more and was well es­
tablished. Foxtail seeded three and six weeks after corn was planted did produce 
several hundred pounds of dry matter, but apparently the corn was well enough 
established to keep the late foxtail from competing sufficiently to reduce corn 
yields. '
Soybeans proved to be an even more effective competitor than corn. When 
they were given a head start of three weeks or more on foxtail, they shaded the 
foxtail so much that it was able to make little or no growth.
Where foxtail in the crop row started growing at the same time as the 
crop and was left growing to maturity, corn yield was reduced 15 bushels per acre 
and soybean yield was reduced 10 bushels.
The results of this study emphasize the importance of early control of 
weeds by such means as rotary hoeing, row cultivation, and pre-emergence herbi­
cides. If giant foxtail can be controlled well for the first three or four weeks 
after the crop is planted, it appears that corn and soybeans can compete very 
well with foxtail in the row.
In 1963 competition studies were started to determine the effect of 
giant foxtail that begins growing with the crop and is then removed at differ­
ent stages of growth. Results are shown in Table 3*
Table 3* Effect of Time of Foxtail Removal on Corn Yields
Height of foxtail when removed
Corn 
bu. /a .
Foxtail
lb. dry we i ght /A .
Check - no foxtail 152.9 0
3" 145.3 160
6" 148.3 190
9" lk2.k 210
12" ihi.T 340
Foxtail harvested at maturity 130.9 2650
These data suggest that crop yield may be somewhat reduced if foxtail 
starts growing with the crop and is allowed to grow for several weeks before it 
is removed.
It appears that early control practices that allow weeds to make little 
or no growth may have a significant advantage over later control after weeds have 
become established.
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PESTS, PEOPLE, AND PRODUCTION
G. C. Decker
Public officials, and for that matter many scientists, including some 
entomologists, are poorly informed about the role insects have played in world 
history, their economic significance in our modern world, and their ever-present 
potential as man's greatest competitors. Since there are those who question that 
insects pose even a potential threat to the dominant position of man, and assert 
instead that their economic significance is greatly over-rated, perhaps I should 
preface my remarks with a short resume of historical facts.
Fossil records indicate that insects made their appearance on this earth 
approximately a half-billion years ago, and they had perhaps reached their peak 
and thousands of species had become extinct before the first mammals appeared some 
two or three hundred million years later. Through the exacting and refining processes in­
herent in the survival of the fittest, the survivors evolved into hundreds of thou­
sands of diversified species well fitted to cope with their respective environ­
ments and sufficiently heterogeneous, heterozygous, and mutable to make the adjust­
ments necessary to survive violent changes in environment. Had they been endowed 
with that marvelous attribute man calls intellect, it is doubtful that they would 
have shown any great concern at the appearance of the new mammal, Homo sapiens.
The Old Testament is replete with references to insects that ravished growing 
crops, devoured harvested grain, and even attacked man himself. Their impact on 
human health received less comment because the effect was relatively unknown, but 
in retrospect it appears to have been great. We are told that man, as such, 
appeared about 600,000 years ago, and it was not until the time of Christ that the 
world's human population had reached an estimated 250,000,000. That implies a 
doubling of the population 17 times, or a mean doubling time of 35.? 284 years. From 
this point on, the doubling time in years declined progressively to 1600, 200, and 
80; and at present rates of population increase, it is now estimated at about 40 
years.
We shall never know the entire role insects played in retarding the rate 
of human increase during those early centuries, but from incidents vividly por­
trayed in ancient, medieval, and even modern history we know it was great. Even 
as late as the 12th to l8th centuries, epidemics of black plague, typhus, cholera, 
yellow fever, and malaria decimated populations of entire cities and at times of 
much greater areas. History also records that for centuries recurring invasions 
of the dreaded locust swarms brought famine and starvation to many parts of the 
Old World.
America, too, has witnessed the ravages of dreaded insect-borne diseases-- 
plague, cholera, typhus, yellow fever, malaria, encephalitis, Texas and Rocky 
Mountain fever--and at times has experienced disastrous epidemics. Even as late 
as the 1930s there were in the United States over 100,000 cases of malaria, re­
sulting in over 4,000 deaths each year. At that time it was estimated that in some 
of the most malarious states losses in productive manpower ranged up to 50 percent, 
resulting in an economic loss ranging upwards of a half-billion dollars annually. 
While America has rarely, if ever, experienced real famine and starvation, pioneer 
American farmers saw their crops destroyed by grasshoppers, chinch bugs, armyworms, 
the Hessian fly, or the boll weevil. In fact, between 1865 and 1890, hundreds of 
farmers in the Great Plains states were driven from theirhomesteads by flights of 
grasshoppers that darkened the sun.
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Today , in this favored land, we tend to ignore the experiences of the 
pioneers, and we find it difficult to realize that even now, in parts of the 
world, insects are in a very real sense formidable adversaries of mankind. How­
ever, in many less favored lands, hunger is ever present, and until very recently 
malaria caused the death of 10 percent of all children and predisposed millions 
more to death from other causes, and women bore four to six children in the hope 
of rearing one or two. Needless to say, the leaders in these lands do not share 
our skepticism.
What lies ahead? Is it possible that as the bacteria, spirochetes, 
rickettsiae, etc., develop resistance to such drugs as quinine and antibiotics, 
man becomes more vulnerable, while the insects, under the greatest of all disci­
plinary actions, the survival of the fittest, are developing races tolerant to 
the weapons devised by man? Many competent scientists believe that man is con­
stantly weakening his race by driving toward goals that will assure the weakest 
of the unfit an equal chance with all the others to survive and reproduce his 
kind. Accordingly, we may ask how long sc-called civilized nations can spend from 
10 to 100 dollars in quest of weapons with which to destroy their own kind for 
every dollar they spend on research looking to the destruction of insects and 
their allies and hope to win this age-old conflict with these foes of the whole 
human race.
Let us take a look at the situation as it has developed in the federal 
government. In the overall Smithsonian setup, the government employs 72 taxono­
mists, only 3^ °f whom are Museum employees, the other 38 are employed by agencies 
in the applied science category (Agriculture 28, Interior 10). Despite the fact 
that insects comprise about 80 percent of the species of animals on this planet, 
only about one-fourth of the Museum taxonomists are entomologists. Thus, in the 
Museum proper, the average number of species per specialist is about as follows: 
insects, 100,000; mollusks, 25?000; marine invertebrates, 11,000; fishes, 3?500; 
reptiles and amphibians, 3?000; birds, 3?000; and mammals, 1,000. Largely be­
cause the Department of Agriculture, recognizing the practical value of and need 
for insect taxonomy, employs 23 insect taxonomists, the disparity is greatly 
narrowed, but even with this addition there are 31.?000 species for each insect 
taxonomist.
Since 1889, when Fletcher first suggested 10 percent as an estimate of 
insect damage, entomologists generally have utilized this figure, which makes it 
appear that over the years no progress has been made. Obviously, in comparing 
estimates of losses occurring in the 1960s with those of years gone by, we must 
note some of the changes that render the drawing of such comparisons invalid:
(1) Products readily salable 30 to 50 years ago could not meet present- 
day market grades of F.D.A. requirement; e.g., F.D.A. tolerances for insects and 
insect fragments in wheat intended as human food were drastically reduced in 1955*
(2) In the last decade alone, at least a dozen additional insect pests, 
including such notorious species as the Khapra beetle, the spotted alfalfa aphid, 
the Mediterranean fruit fly, the citrus black fly, the cereal leaf beetle, and 
the face fly have been introduced from abroad.
(3) Many economically important species, such as the elm bark beetle, 
the elm leaf beetle, the alfalfa weevil, the European pine shoot moth, the 
western corn rootworm, the fire ant, the white fringed beetle, the European corn
\
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borer, and the southwestern corn borer have greatly increased their range in the 
last few years.
(*0 In retrospect it now becomes increasingly evident that in those 
early days the 10 percent figure was absurdly low. LeConte cited the estimate 
of a $300,000,000 loss in 1869. At that time the U.S.D.A. estimated that the 
value of all crop products was 1.8 billion dollars, which implies a loss of 16.6 
percent due to insects.
Perhaps one of the reasons the average citizen has difficulty in 
accepting loss figures stems from the fact that he is looking only for spectacu­
lar, self-evident damage and fails to recognize that, with several hundred in­
sect pests pecking away at our total agricultural production, a little here and 
a trifle there, the losses soon add up. This fact was beautifully illustrated 
in the October 4-, 1963, issue of the Cooperative Economic Insect Report. In 
this case, when R. M. Hawthorne added up the estimated losses attributable to 
about 100 species, he had a crop loss estimate of $173 j 576,^-31 in California; 
and with crop production in that state valued at about 2 billion dollars, this 
estimate of crop loss comes close to the traditional 10 percent figure. Note 
also that this was in the state where insect control is the most extensive and 
intensive to be found anywhere in the country.
I have brought up to date some of the apparent correlations between 
insecticide usage and crop yields. Comparisons are based upon the average for 
the five years 19^1 -^ -5.> immediately preceding the rather large-scale use of 
DDT in I9A6. As is evident in Table 1, there seems to be a positive correla­
tion between the extent to which insecticides are used on the various crops listed 
and the increase in crop yield with the passing of time. One might, with good 
reason, question the validity of such correlations if it were not for the fact 
that they are supported in part by data obtained in experimental plots and by 
overwhelming circumstantial evidence, e.g., (l) the absence of comparable gains 
in previous decades; (2) the fact that the upward trend coincides with the ad­
vent of DDT and other modern insecticides; and (3) the close relation between the 
magnitude of increased yields and the extent of insecticide use on the crops in­
volved.
Timothy seed, buckwheat, and broomcorn crops, on which insecticides 
are rarely used, have shown no gains but, in fact, some losses since 19^5* Hay, 
oats, and barley, all crops on which insecticides are used only occasionally and 
then lightly, showed gains of about 25 percent. Such crops as sugar beets, 
sugar cane, and field corn, on which insecticides are used quite frequently and 
in moderate amounts, showed gains ranging from -^1 to 55 percent. Finally, as 
was to be expected, such crops as cotton, peanuts, and potatoes, on which in­
secticides are most extensively used, showed the greatest gains, ranging from 
68 to 119 percent.
It is also noteworthy that crops like potatoes and sugar beets, on which 
the new insecticides were used extensively at an early date, made their greatest 
gains in the first five-year period, 19 -^7-51, whereas such crops as sugar cane, 
field corn, and peanuts made their more spectacular gains later. In general, as 
shown in Figure 1, the same held true for the important vegetable crops. Potatoes 
and lima beans climbed rapidly and continued to rise as the control of one insect 
pest after another was attained. The increased onion production seems to reflect
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early improvement in thrips control, followed t>y maggot control, maggot resistance, 
and ultimate solution of the resistance problem. Sweet corn shows the early effects 
of corn borer control followed by improved corn borer and earworm control. As in 
the case of seed and field crops, asparagus and red beets, on which insecticide 
usage is rare, showed no real gains.
A review of the relationship between insecticide usage and alfalfa seed 
production is particularly interesting. Prior to the advent of DDT, alfalfa seed 
production was not very efficient or profitable. It was known that many species 
of insects that attacked the plant, especially the bloom and/or seed capsule, had 
a detrimental effect on the setting of seed and seed production, but no one knew 
to what extent seed production was curtailed. This was and still is equally true 
with regard to the production of many, if not most, other kinds of seed. As was 
pointed out in 1953  ^ some of the western states began the extensive use of DDT on 
alfalfa (for seed production) in 1946, and by 1948 all of the acreage in the state 
of Washington was receiving one or more applications of DDT. Seed production 
doubled within three years and in five years had increased four fold. Some states 
were a little slower in adopting this practice, and in some states where alfalfa 
seed production is more of a sideline project or wholly incidental to hay produc­
tion, it has never been adopted.
As is shown in Figure 2, where the extensive use of DDT began in 1946 
in Washington and California, seed production rose rapidly, in 1953 reached a 
peak of about 400 percent of the 1941-45 average, and then leveled off. The 
nearby states of Idaho an Oregon proceeded with a little more caution, and full 
treatment and peak seed yields did not occur until several years later. While 
all this was taking place, alfalfa seed production In other parts of the country, 
Oklahoma-Texas, the Great Plains, Dakotas-Nebraska-Kansas, and the Midwest, Ohio- 
Michigan-WIsconsin-Minnesota, remained more or less stationary, with only the 
slight rise characteristic of hay and other crops that receive only light and 
occasional applications of insecticides.
Corn presents another interesting but far more complex picture. For 
over half a century, corn yields remained more or less static at about 25 bushels 
per acre; then about the mid- or late 1930s the trend turned upward. Annual corn 
yields are now practically double the 1941-45 average and more than double the 
yields obtained in the 1930s. A glance at Figure 3 reveals that the upward trend 
was evident before 1946, but appeared to be temporarily accelerated slightly at 
that point. However, the abrupt climb seemed to start about 10 years later, when 
the U. S. average jumped from 40.6 bushels per acre in 1955 to 64.1 bushels per 
acre in 1962, thus effecting in seven years a rise equal to or greater than that 
attained in all of the previous 90 years for which records are available.
To whom or to what are we to credit this phenomenal burst of progress?
The fact that it apparently began in the mid-30s suggests that the introduction 
of hybrid seed corn was a factor. Figure 3 shows that the acreage planted to 
hybrid corn rose 5^ percent (15$ to 69^ ) in eight years (1939-19 -^6) and then 
slowed to a walk, gaining only 17 percent in the next 15 years. With improved 
methods of control for grasshoppers, chinch bugs, armyworms, cutworms, the 
European corn borer, and the corn earworm, it is reasonable to assume that DDT
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andrelated materials contributed something to the temporary plateau that (except 
for the drought and grasshopper year 19^7) prevailed from 19^ +6 to 1955* Likewise, 
it is reasonable to assume some cause-and-effect relationship between the better 
than 50 percent increase in corn yields in the seven-year period (1955-62) and 
the increase in soil treatments for subterranean insect control, which rose from 
about 5 percent to 39 percent of the corn acreage during the same period. We 
might even be carried away with over-enthusiasm if we were not aware that the use 
of herbicides and the use of fertilizers increased at the same time--in fact, at 
about the same relative rate.
There is no room for any reasonable doubt that hybrid corn, fertilizers, 
weed control, and insect control have made more or less simultaneous contributions, 
and there is no reason why any one should try to claim all or even a major part of 
the credit. In fact, there is an abundance of evidence that they may be mutually 
interdependent in a sort of symbiotic relationship. Without the support of pest 
control, the use of fertilizer may be futile and, conversely, without the use of 
hybrid seed and fertilizer, the yields may be so low as not to warrant the cost of 
insect, disease, and weed control. We know from data obtained on experimental 
plots that insect control has been a significant factor, but unfortunately we have 
not developed data consistently or in sufficient volume to permit valid statistical 
evaluation of our contribution.
Recently a distinguished statistician, utilizing available data, prepared 
an excellent analysis of the factors affecting corn production, in which he concluded 
that weather was responsible for about half the increase in corn yields and technol­
ogy (the most important item, fertilizers— especially nitrogen) could be credited 
with the other half. This may all be true, but it may be that the conclusions are 
biased by the fact that he used the data that were most readily available: yield
data, weather records, and fertilizer consumption. It is our fault, not his, that 
adequate data were not available on the various aspects of insect control.
One may question the validity of the assumption that all of the values 
attributed to weather can be properly credited to meteorological conditions alone. 
Temperature, humidity, and rainfall affect insects as well as plants, and the popula­
tions of many of our most destructive insect pests rise and fall with changing mete­
orological conditions. Anyone who is familiar with agriculture in the Midwest is 
aware of the disastrous chinch bug outbreak that accompanied the drought in 1933“3 v^ 
the great grasshopper plague of the drought year 1936  ^ and the combined attack by 
these two pests in 19^ -7* But perhaps only a practical field entomologist would be 
aware of the unusual insect problems of so-called lesser or minor drought years, 
e.g., chinch bugs and corn borers in l^ kk and 19 -^5.> and the lesser but combined 
outbreaks of grasshoppers, armyworms, chinch bugs, and corn borers in 1953> ’5 v^ 
and '55. While it may be difficult or even impossible to actually isolate and 
evaluate the portion of reduced yield due to each factor, it seems a bit ridicu­
lous to credit it all to weather, as if the insects did not exist. This is par­
ticularly true when many entomologists, hundreds of county farm advisers, and 
literally thousands of farmers are aware that fields or parts of fields protected 
from the insects produced fair crops, while adjacent unprotected plantings produced 
little or nothing. Conversely, in the light of the data presented in Table 2 to 
show the extent and value of insecticide usage on corn in recent years, one has some 
difficulty in attributing practically all of the increased yields since 1955 to favor­
able weather.
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There is another angle to the corn story that has to do with the eco­
nomics of sweet corn production. With the appearance of the European corn horer 
in the Midwest, sweet corn, a preferred host, was hadly damaged. Crop losses 
ran high, hut the worst was yet to come. With a high percentage of the ears 
hadly infested, it became physically impossible for the canner to detect and 
eliminate all the borers, so a few found their way into the canned product, 
where they were soon detected by the efficient Food and Drug Administration 
inspectors, and thousands of cases of canned corn were seized and condemned. 
Threatened with financial ruin, the earners had no choice but to develop an 
efficient corn borer control program or go out of business. Within two years, 
insecticides were doing this job and doing it well. Use of the insecticide 
reduced corn borer damage and in turn increased yields. With a lower degree 
of ear infestation, it took less labor to sort and trim the corn in the canning 
plant. With less trimming there was another saving— more cases of corn per ton 
of ears. Finally, with increased efficiency in processing, overhead costs were 
reduced. As usually happens when an industry achieves an overall economy, shrewd 
buyers drove prices down to a point where the canners made only their normal prof­
it, but the housewife was able to buy corn for less than 15 cents a can.
A few minutes ago I suggested that in years past we had underestimated 
the full impact of insects on agricultural production. At this point I will 
present some data on apple production to illustrate or support this contention.
Data collected over the years and presented in Table 3 show that in Illinois un­
sprayed fruit is AO to 70 percent damaged by codling moth. This was the condi­
tion of Illinois apples 100 years ago, but then infested fruit was accepted. If 
this were not true, how do we account for B. D. Walsh's finding 200 codling moth 
cocoons in one apple barrel?
As time passed and more and more effective insect control measures were 
perfected, the quality of the fruit was improved and the yields of marketable fruit 
per tree rose. Eventually the housewife demanded clean, sound, high-quality fruit 
and would no longer accept inferior home-grown fruit. Consequently, the farm or­
chard of AO to 100 trees, considered as essential as the house, the barn, and the 
well in my boyhood days, disappeared.
In the year 1900, the census revealed that there were 201,791^8^7 apple 
trees of bearing age in the United States. That was one tree for every A.l6 acres 
of farmland and 2.66 trees per person. By I9A0 the number of trees had dropped to 
58 million--one for every 32-9 acres of farmland,or 0.AA per person--and the 1959 
agricultural census showed only 20.2 million trees— one for every 55*3 acres of 
farmland,or 0.11 per person. Conservatively, a good mature tree should produce 
about 10 bushels of apples per year, but a study of apple production in Illinois, 
as shown in Figure A, reveals that at the time of World War I 7 l/2 million trees 
produced about 7 l/2 million bushels of apples (many not marketable by 1963 stand­
ards), or about one bushel per tree. In other words, we were sharecropping with 
pests on a nine-to-one basis. Even today production is only about 6.5 bushels 
per tree, but today's quality is unsurpassed anywhere in the world.
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Of course there are orchards that do much "better than the average,, and 
each year in Illinois we have 25 to 30 or more orchardists who qualify for the 
95/o Clean Apple Club. In other words, many efficient orchardists produce 10 to 
15 or more bushels of apples per tree, and 95 "to 99 percent of their fruit is 
free of blemishes due to any insect or plant disease. Conversely, there are 
obviously orchardists whose operations are below average.
Wherever studies of the economics of apple production have been pursued, 
the successful producers were those who obtained high yields of good-quality fruit. 
Those who obtained low yields or a high percentage of substandard fruit were in­
variably in financial difficulty. In each case it was apparent that capital in­
vestment and other overhead costs were such that low yields would not produce 
sufficient income to cover the cost of production. Invariably a good insect con­
trol program upgraded the fruit so that the increased production of marketable 
fruit not only paid the cost of pest control, but also aided materially in reducing 
the overall per bushel cost of production. In some cases the reduction in grading 
and sorting costs meant the difference between a profit and a loss.
Time will not permit elaboration, but in passing we must acknowledge that 
a number of valid studies have demonstrated that a number of livestock pests, if 
uncontrolled, can reduce milk production or weight gains in meat animals by 25 per­
cent or more.
Currently America is blessed with a surplus of food, but this is more 
apparent than real. Over a period of nearly 20 years, we have accumulated sub­
stantial inventories of corn, wheat, and cotton. There are those who regard 
these surpluses as a burden or a curse rather than a blessing in the form of 
insurance against a disaster that might lead to privation and hunger. They blame 
science and technology for overproduction. I wish that it were possible for en­
tomology to claim all of the credit, but we cannot and therefore we cannot be 
assessed all of the blame. Be that as it may, entomology should be perfectly 
happy to accept any blame placed upon it because, all arguments to the contrary, 
overproduction is a blessing, not a curse. One need only recall the phenomenal 
fluctuation in the market price of fresh fruits and vegetables as frost, drought, 
or other adversities cut supplies below normal market requirements. In case you 
have forgotten, dig up some old price lists and note what happened to the price 
of frozen orange juice after the big freeze in Florida. Had the average annual 
yields of major crops been even 10 percent less, we would have faced similar 
fluctuations in the cost of staple food items. Had production been 15 to 20 per­
cent lower, the cost of food would have advanced unbelievably, and segments of 
our population would now be hungry, if not indeed suffering from malnutrition.
In any case we have reached a point of no return, for truly the past 
is prologue and there is no turning back. Whether we like it or not, we cannot 
now dispense with modern effective insect control and the other essential compon­
ents of twentieth century agricultural technology. If you are not convinced of 
this, let us take a good look at what has taken place in this country in the 
course of the last century (Figure 5)*
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In 1850 the United States had a population of 23 million. Since then it 
has doubled three times (l875; 1913; and 19^2). In 1850, America boasted 13 acres 
of farmland per person, 10 acres in 1875; and 9 acres in 1913* Currently the 
amount is less than 6 acres, of which only about 1.7 acres are devoted to crop 
production. The story of how agriculture has been able to meet the needs of this 
rapidly expanding population is most interesting. For some 30 to 70 years the ex­
pansion of agricultural production was attained largely by expansion into new 
territory, largely through the Homestead Act. From about 1890 to 1930; increased 
production was attained by the joint action of expansion and intensification, in 
other words, more homesteading and the cultivation of more acres per farm. Since 
1930, increased production has been largely dependent upon advances in technology. 
In fact, since 195*+; at which time the number of acres in farms and acreage in 
cultivated crops turned downward, all increases have been due to technological 
progress. It Is interesting to note that between 1930 and i960, per acre produc­
tion of cultivated crops increased 60 percent. Data presented in Figure 5 show 
that in 1930 cultivated crops were grown on 359 million acres of land. This is 
approximately the maximum attained during the all-out production efforts in two 
world wars. There are those who feel that we could and will eventually muster 
a total of A50 to 500 million acres of cropland, but considering the fact that 
in previous all-out production efforts much submarginal land (low in productivity 
and subject to serious soil erosion) was brought under cultivation, and consider­
ing also the rate at which we are now diverting Class A farmlands to other uses, 
it seems possible that only by following the example of Holland in diking and 
desalting coastal marshlands can we hope to put more than 360 to bOO million 
acres under cultivation.
Since the acres of farmland have remained relatively constant over the 
last 30 years, it seems apparent that the 60 percent increase in production at­
tributable to technology was needed to keep pace with a 50 percent increase in 
the population. It seems apparent, therefore, that if we were to revert to the 
production methods and levels that prevailed in 1930; we would need 500 million 
acres of cropland (an increase of 189 million acres) and a total of 1 ,79 -^ million 
acres of farmland (an increase of 67 -^ million acres). Where would these acres 
come from? The fact is that they are not available. Some say we could divert 
pasture land to crop production, but that is not possible. As a matter of fact, 
in the last year I have seen at least three news stories to the effect that each 
year America will need an additional lb million acres of grazing land to meet 
increased demands for meat.
What of the future? Again I say, the past is prologue.
One hundred years ago, farmers in desperation demanded the creation of 
state and federal agencies to assist them with their insect control problems.
Dr. LeConte, the man we honor today, was a prime leader, If not, indeed, the guid­
ing light behind the forces mobilized to demand the creation of the U. S. Entomo­
logical Commission. We can be justly proud of our accomplishments, but we can 
rest assured that the demands made upon entomology in the past were no greater 
than those to be expected in the future. Despite the fine work of our quarantine 
agencies, we can expect a few serious foreign pests to reach our shores from time 
to time. In the future, as in the past, each change in the over-all environment 
will induce changes in the insect fauna. Pests presently controlled by chemical,
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cultural, or 'biological means •will change their genetic make-up sufficiently to 
make them resistant to or tolerant of currently effective control measures.
Species now restricted to limited areas will increase their range. All these 
things have happened in the past and most certainly will continue to occur in 
the future.
Still more important is the fact that pressures from a variety of 
sources will undoubtedly intensify: (l) Once the consuming public has experi­
enced quality, whether it be good fly control in the home, perfect, unblemished 
fruit in the market place, or mosquito-free recreational areas, it will settle 
for nothing less; (2) as rapidly as entomology makes it possible to meet sanita­
tion and other quality standards in foods, the Food and Drug Administration will 
tighten its requirements, just as in the past it progressed from an administrative 
tolerance of so many insects, to no insects, to no insect fragments in certain 
processed foods; (3) as agricultural production becomes more and more intensive 
and as overhead costs climb higher and higher, producers will become less and less 
tolerant of even minor insect damage. Whereas today a farmer is hesitant to in­
vest in a new insect control practice unless he can reasonably expect a return of 
two, four, or even 10 dollars for each dollar spent, we can expect such margins to 
narrow. Nowhere else in the business world do we demand 200, 400, or 1,000 per­
cent interest on three- or six-month investments. Also, as we move more and more 
into a system utilizing short-term loans for crop production (long an accepted 
practice in cotton production), all credit sources will become more and more in­
sistent that their loans be insured by adequate insect control; (4) last but by 
no means least, as urban populations increase and public or other recreational 
facilities per capita decline, pressures for the protection of wildlife and the 
general welfare of the public will intensify.
How are we to meet these ever-increasing demands? Just as we have in 
the past. We will utilize all of the ingenuity we can muster and exploit every 
available approach. What our successes will be, what new methods of insect con­
trol will evolve, and just when they will unfold, I do not know, but I am certain 
of one thing: "The past is prologue" or, to translate that phrase literally and
without proper regard for the King's English, "You ain't seen nothin' yet."
Table 1.--Average (u. S.) per Acre Crop Yields for Five Years Before and at 
Five-Year Intervals After DDT Came Into General Use in 1946
Crop Unit
Av. Annual Yields ~~fo Deviation Degree of
insecticide
usage
1941
191*5
"t w r
1951
1952
1956
1957
1961
1941 1947 1952 1957
1945 1951 1956 1961
Timothy seed Lb. 154.6 i4i.o 142.8 l46.6 0 -9 -8 “5 Scant
Buckwheat Bu. 17-3 17.0 18.2 17.6 0 -2 5 2 Scant
Broom corn Lb. 330.0 282.4 231*. 5 330.2 0 -15 “29 0 Scant
Hay Tons 1.4 1.4 1-5 1-7 0 -1 7 26 Light
Oats Bu. 32.2 3b.3 34.2 41.2 0 7 6 28 Light
Barley Bu. 24.1 26.1 28.3 30.3 0 9 18 26 Light
Sugar beets Tons 12.4 14.5 16.1 17.4 0 17 30 4l Moderate
Field corn Bu. 32.8 36.5 4i.o 50.1 0 11 25 55 Moderate
Sugar cane Tons 20.7 18.3 24.0 30-1* 0 -7 16 47 Moderate
Cotton Lb. 262.4 279-6 35*1.2 1*39-8 0 7 35 68 Heavy
Peanuts Lb. 674.2 780.0 959.0 1151.6 0 16 42 71 Heavy
Potatoes Cwt. 424.5 688.0 798-7 929.8 0 62 88 119 Heavy
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Table 2.— •Acres of Corn Land Treated for Soil Insect Control 
Illinois, 1953-1962
in
Year
Soil treatment Cutworms European corn borer
Acres
treated
Est.
profit^/
Acres
treated
Est.
profit
Acres
treated
Est.
profit
1953 15,470 $ 46,410
1954 211,090 1 ,055,450
1955 688,950 $ 4,372,300 501,334 7,088,976
1956 370,210 1,573,393 55,382 $ 221,528 665,605 3,887,133
1957 657,267 1,643,100 l6,l46 80,730 165,408 66l, 630
1958 780,383 1,950,957 103,385 516,925 50,824 203,296
1959 1 ,325,196 3,975,588 86,570 432,850 82,032 328,128
i960 1 ,891,399 5,674,197 109,479 547,395 83,274 333,096
1961 2,573,812 7,721,436 92,699 463,495 42,428 169,712
1962 3,505,122 14,020,488 172,081 860,405 129,226 516,904
Total 11,792,339 40,931,459 635,742 :3,123,328 1,946,691 14,290,735
Av. 1,874,042 $ 5,116,432 90,820 $ 446,190 194,669 $ 1,429,074
a/ Above cost of 'treatment.
0) 1—1■8EH 3.--The Percentage of Apples in Illinois Orchards
Damaged hy Codling Moth
Year Unsprayed Sprayed
1885 68 21.0
1886 40 12.0
1915-18 45 4.4
1956-58 69 2.2
o-=J-
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GIANT FOXTAIL IS INCREASING IN ILLINOIS
F. W. Slife
I am sure that many of you are getting tired of hearing us talk about giant 
foxtail^ since for the past 10 years we have devoted part of our Custom Spray School 
to this particular weed. A short time ago, however, say 15 years, giant foxtail 
covered only a few thousand acres in Illinois; and it was not recognized as a seri­
ous problem. A conservative estimate is that today it covers 10 million acres; and 
it is still spreading at a rapid rate. In the midwest as a whole; it covers a good 
many millions of acres.
Giant foxtail was first recognized in the east-central cash-grain area of 
Illinois. Luring thepast 10 years it has pretty largely covered the central third of 
the state in varying degrees. Luring the past three or four years it has become 
extremely common in the southern third; and we believe it is safe to say that the 
lower two-thirds will be coveredin the next five to ten years.
New infestations of giant foxtail are also being reported in the northern 
one-third of Illinois; but it has moved into this area rather slowly. It may be that 
the relatively low acreage of soybeans there as compared with the central and south­
ern parts has prevented the spread into this area.
Giant foxtail seems to have no preference for particular soil types or 
conditions. Although it grows better on deep soils with good fertility; it seems to 
be able to grow reasonably well even on thin soils that are low in fertility. A 
giant foxtail plant probably offers no more competition to crops than any other grass 
and it is probably less competitive than some of our broadleaf weeds, such as pigweed 
or lambsquarter. The thing that is most serious about foxtail is that it germinates 
in tremendous quantities each year, and yields are reduced more by heavy stands of 
this weed than by scattered individual plants.
Giant foxtail is not easily controlled by cultural practices. It is true 
that crop rotation along with delayed planting of corn and soybeans will be of some 
help, but few farmers have been able to control it with cultural practices. We 
believe that as giant foxtail continues to spread, there will be more interest in 
chemical control and more demand for chemicals that will specifically control foxtail 
with less regard to other species. Fortunately our leading pre-emergence chemicals, 
such as atrazine, Randox, Randox-T, Amiben, and Alanap do a good job of controlling 
giant foxtail.
The main decision for the farmer t o make is what herbicide to use on a 
particular crop with a particular set of soil characteristics.
JOHNSONGRASS SEEDLING CONTROL
Raymond D. Hicks
Johnsongrass is an expensive weed for southeast Missouri farmers. At 
present approximately 200,000 acres of prime farmland in the eight hootheel 
counties are infested with Johnsongrass. Earlier studies in Missouri have shown 
dalapon to he an effective short-residual chemical that will allow a high-profit 
crop to he produced on the land during the years of Johnsongrass control.
Dalapon., however, does not control Johnsongrass seedlings that emerge after the 
crop is planted.
In 1962 control studies with Johnsongrass were started to determine 
the relative cost of an eradication program in each of the major row crops of the 
area. These studies are being conducted in cotton, corn, and soybeans. Dalapon 
was applied to 12- to l8-inch Johnsongrass in the early spring of 1962 and again 
in 1963* The Johnsongrass was plowed one week later, and the crops were planted 
21 days after dalapon treatment (cotton was planted 10 days after treatment). 
Johnsongrass seedling control chemicals were applied the same day the crops were 
planted. Usual cultivation practices were combined with seedling control chemi­
cals when these practices were needed.
Results are reported in Tables 1 through 6.
Table 1. Influence of Some Preplant Dalapon and 
Pfe-emergence Treatments on Time Re­
quired to Handweed (Hoe) Johnsongrass 
From Cotton. Delta Center, Portage- 
ville, Missouri, 1962-63
Treatment ,
Hoe time, 
1962
hr./A.
1963
Preplant 
dalapon 
lb./A.
Preplanti/ 
trifluralin 
lb. /A.
0.0 0.0 131.0 23.2
0.0 2.0 84.6 4.4
3.7 0.0 98.4 25-5
3.7 2.0 69.1 0.0
7.7 0.0 78.5 25.9
7-4 2.0 ^5.5 0.0
IT Diuron, 1.5 lb./A., was used for pre-emergence seed­
ling control in 1962.
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Table 2. Influence of Some Preplant Dalapon and 
Pre-emergence Treatments on Yield of 
Seed Cotton. Delta Center., Portage- 
ville_, Missouri,, 1962-63
Treatment
Preplant 
dalapon 
lb. /A,
Preplanti/ 
trifluralin 
lb./A.
Pounds
1962
seed cotton
1963
0.0 0.0 1077 1869
0.0 2.0 1291 1803
3.7 0.0 1725 1826
3-7 2.0 1790 2017
7.7 0.0 1570 1778
7.7 2.0 1765 1910
1/ Diuron, 
seedling
1.5 lb./A.j was used 
control in 1962.
for pre-emergence
Table 3. Influence of Some Preplant Dalapon and 
Pre-emergence EPTC Treatments on Yield 
of Johnsongrass Forage. Delta Center., 
Portageville^ Missouri^ 1962-63
Treatment
Preplant Pre-emergence Johnsongrass dry matter
dalapon EPTC tons/A. tons/A.
lb./A. lb./A. 1962 1963
0.0 1.0 3.0 2.1
0.0 3.0 2.6 1.2
3.7 0.0 2.7 1.2
3.7 3.0 1.9 0.5
7.7 0.0 2.1 0.9
7.7 3.0 1.7 0.0
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Table 4-. Influence of Some Preplant Dalapon and 
Pre-emergence EPTG Treatments on Yield 
of Corn. Delta Center, Portageville, 
Missouri., 1962-63
Treatment
bu./A.
1962
Corn
"bu./A. 
1963 •
Preplant 
dalapon 
lb.?A.
Pre-emergence 
EPTC 
lb. /A.
0.0 0.0 66 39
0.0 3.0 60 78
3.7 0.0 77 53
3.7 3.0 78 59
7*7 0.0 75 57
7-7 3.0 77 70
Table 5» Influence of Some Preplant Dalapon and 
Pre-emergence Amiben Treatments on 
Yield of Johnsongrass Forage. Delta 
Center3 Portageville, Missouri., 1962-63
Treatment
Preplant 
dalapon 
lb.?A.
Pre-emergence 
amiben 
lb./A.
Johnsongrass dry matter 
tons/A. tons/A. 
1962 1963
0.0 0.0 2.2 7.7
0.0 3.0 2.5 2.0
3.7 0.0 1-9 2.8
3.7 3.0 1-9 0.8
7.7 0.0 1.0 3.1
7.7 3.0 1.2 0.9
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Table 6. Influence of Some Preplant Dalapon and 
Pre-emergence Amiben Treatments on 
Yield of Soybeans. Delta Center, 
Portageville, Missouri, 1962-63
Treatment
Preplant 
dalapon 
lb./A.
Pre-emergence 
amiben 
lb./A.
Soybeans,
1962
bu./A.
1963
0.0 0.0 10.3 21.0
0.0 3.0 7.2 25.0
3.7 0.0 9.6 2^.8
3.7 3.0 12.0 30.2
7.^ 0.0 19.7 23.2
7 A 3.0 15.8 31.7
Comparison of the two years' results indicates that control of Johnson- 
grass seedlings does effectively reduce Johnsongrass stands in all crops.
These data indicate that the herbicides used (trifluralin in cotton, 
amiben in soybeans, and EPTC in corn) can control seedling Johnsongrass with 
little or no injury to the crop plants. Also, the use of these materials 
during 1963 (second year of eradication program) produced an economic gain over 
mechanical cultivation only and over the use of dalapon plus mechanical culti­
vation as measured by crop yield and/or hand labor requirement.
CEREAL LEAF BEETLE: LIFE CYCLE, BIOLOGY, AND DAMAGE
Robert F. Ruppel and T. R. Castro
The cereal leaf beetle, Oulema melanopa (Linnaeus) has long been known 
as a pest of cereals in Europe. It was first definitely identified in Berrien 
County, Michigan, in 1962, but it has been damaging to grains in a few fields 
since 1959* It is now known to occur in south-central and southwestern Michigan, 
northern Indiana, and northwestern Ohio. It has not yet been found in Illinois.
The cereal leaf beetle attacks seedlings and the succulent growth of 
older cereal and grass plants. It is most abundant on small grains and the 
coarser grasses (such as quack, reed canary, and yellow foxtail), but it will 
survive on such fine grasses as blue and wire grass. The pest prefers barley 
and oats to wheat or rye, spring-planted to fall-planted grains, and late-planted 
fall grains and early-planted spring grains to those planted at the more normal 
times. Both adults and larvae feed on the leaves of the hosts. Heavy infesta­
tions of the beetle have destroyed plantings of spring grains, and more moderate 
infestations have caused about a 30 percent yield loss in spring oats.
The cereal leaf beetle overwinters as an adult in cracks and other 
tight places in a wide variety of places, such as under bark, in folded leaves, 
in cracks in posts, and in leaf sheaths of corn. The adult beetles (spring adults) 
emerge with the first warm days of spring and begin to feed, mate, and lay eggs 
soon after emerging. They are active and are good flyers. They feed first on 
grasses and winter grains and later move into the spring grains.
The females lag eggs on the upper leaf surface of the host. The eggs 
hatch in five days at 80 F., but they took over 10 days to hatch in the cool
spring of 1963* The larvae feed on the upper surface of the leaves, leaving the 
lower cuticle of the leaf intact. They are very slow moving. They cover their 
bodies with a black mixture of excrement and mucus that makes them resemble 
slugs rather than grubs. The larval period lasts from nine to 12 days. The fully 
developed larvae cast off the black body covering, go into the soil near the base 
of the plant, and make a small cell in which they pupate. The pupal periods last 
about two weeks.
The newly emerged adults (summer adults) feed and fly actively for two 
or three weeks. At this time they will feed on corn, and they have tattered the 
leaves of this crop where infestations were high and the fresh growth of the pre­
ferred grasses was scarce. After this short, active period, their activity slows 
down rapidly and they begin to hide in cracks. They emerge from hiding occasionally 
to feed until midsummer, when nearly all activity ceases until the next spring. The 
gonads of the beetles are not functional until they have overwintered, and there is 
no mating or oviposition until then. Overwintering is a virtually obligate diapause. 
There are a few records, however, from both Europe and America, of a second genera­
tion of this pest.
The cereal leaf beetle is attacked by several native natural enemies.
Only one of these, the ladybird Coleomegilla maculata lengi Timberlake, appears 
to be of any importance at present. The dominant causes of natural mortality
M -
of the pest appear to he exposure of the inactive adults to cold (and perhaps 
predators) and failure of early eggs to hatch because of continuous low temper­
atures.
The table below shows the time of appearance of different stages of 
the cereal leaf beetle in some fields of winter wheat, spring oats, and grasses 
(predominantly reed canary and orchard grass) in Berrien County, Michigan, 1963.
Appearance of Different Stages of The Cereal Leaf Beetle 
in Berrien County, Michigan, 1963—'
Host Stage of pest
Date
first found
Date when 
most abundant
Date
last found
Grasses Spring adults 3/28 4/15 - k/21 —
Eggs 4/8 b/20 - 5/2 6/10
Larvae 5/9 5/20 - 6/k 6/21
Summer adults 6/18 6/25 - 7/1 8/15
Winter wheat Spring adults V i 4/l8 - b/2'T 7/8
Eggs V 11 5A  - 5/13 6/15
Larvae 5/2 5/25 - 6/5 6/18
Summer adults 6/17 6/zb 7/8
Spring oats Spring adults k/zk 5/9 - 5/25 7/8
Eggs b/2b 5/10 - 5/30 6/17 .
Larvae 5/9 5/30 - 6/11 7/1
Summer adults 6/18 6/2k 7/16
a/ 1963 Lad an unusually cold spring and hot, dry summer and fall. This un-
doubtedly strongly affected the time of appearance of all stages of the pest.
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QUACKGRASS CONTROL 
E. L. Knake
Many farmers in northern Illinois consider quackgrass the most trouble­
some perennial grass in cultivated fields. It is a cool-season weed that not only 
reproduces from seed, but spreads from underground stems (rhizomes). These straw- 
colored rhizomes creep along under the soil, sending up new shoots.
Not only does quack steal moisture and the nutrients that are applied for 
the crop, but to add insult to injury it releases a toxic substance that is harm­
ful to crops.
Farmers no longer need to let quack bite into their yields. Results on 
experimental plots and in farmers1 fields show that controls developed during the 
past few years are extremely effective. Fortunately quack is very sensitive to 
atrazine, while corn has very good tolerance to this herbicide. Most of the con­
trol methods are based on this principle.
There are several ways to use atrazine. Although some methods have 
given a little better control than others, the main point is to decide which treat­
ment best fits the cropping sequence and time schedule.
First of all, the wettable powder formulation should be used as a spray. 
Use about 30 gallons of water per acre. The spray acts through the leaves as 
well as through the roots.
The best time to treat is in the fall or spring when quack is making 
its most active growth. Usually fall treatments have given the best results.
Fall treatments can be made on quack in corn or soybean stubble or after 
grazing is finished on pasture or hay land that will go into corn the next spring. 
Spray before freeze-up while the quack is actively growing.
Four pounds of active atrazine per acre, which means 5 pounds of the 80 
percent wettable powder, has given good control. Be sure the sprayer is working 
properly, agitating the wettable powder well in the tank and applying it uni­
formly. Do not exceed this rate, and don’t overdose by lapping or covering the 
same area more than once. Shut off the sprayer in plenty of time when stopping 
or turning.
If the quack is mostly in patches rather than in a uniform stand, spray 
only the patches. This application rate is relatively high. Fortunately, both 
quack and corn help to decompose the atrazine. But if excessive amounts are 
applied or areas are treated where there is no quack, it could damage such crops 
as small grains, soybeans, or some vegetables on the field later. Atrazine 
should definitely not be used for quackgrass in lawns. It would be risky to use 
it where bluegrass may be grown later.
Although quack and corn do a good job of helping to decompose atrazine, 
to be on the safe side it is best to plant corn for two consecutive years after 
the atrazine has been applied and to apply none to the second-year corn. If this 
practice and other precautions are carefully followed, little or no problem 
should be expected with atrazine residues.
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Besides giving a little letter control of quack, fall applications also 
allow a little more time for the material to decompose.
If you prefer, you can apply the 4-pound active rate in the spring 
after quack has resumed active growth. Observe the same precautions as with the 
fall treatment.
Still another method is to split the application by applying two pounds 
of active atrazine (2 1/2 pounds 80W) to the quack in the fall or spring before 
plowing, and then applying another 2 pounds (2 l/2 pounds 80W) as pre-emergence 
at planting time. This split application has given better control of annuals 
than the one-shot fall or spring treatments, and quack control has been about as 
good.
With any of the atrazine treatments, allow the chemical to act for at 
least three weeks before plowing.
Where such high rates of atrazine are not desired, another possibility 
is to apply one gallon of amitrole-T in the spring to the actively growing quack. 
Plow 10 to 14 days later, plant corn, and apply 2 or 3 pounds (depending on soil 
type) of active atrazine as a pre-emergence treatment at planting time.
Dalapon is one of the older treatments that can still be used for quack. 
It can be applied in either fall or spring. Although there is little danger 
that dalapon will carry over in the soil until the next year, spring applications 
can damage corn unless there is a period of warm, moist weather before planting 
corn. At least four or five weeks is usually needed.
The data in Table 1 indicate the increase in corn yields resulting 
from control of quackgrass at the University of Illinois Northern Illinois Ex­
periment Field, DeKalb. These plots were located in an area that had been heavily 
infested with quackgrass for several years.
This experiment was not designed to measure the possible yield reduc­
tion in oats in 19^3 from chemical residues in the soil, since no plots were free 
of quackgrass that had not had a herbicide application. However, the data indi­
cate that oat yields in 1963 were much higher where quackgrass had been controlled 
than where there was continued competition from quackgrass.
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Tab le 1. Qua c kgr a s s Control, DeKalb Experiment Field, 1961-63
bu./A.
Weed control
Yield, 1962 1963
Tim'e of 1962 1963 Quack'- 1962 Quack-
Treatment application Corn Oats grass Annuals grass
^ lb. atrazine 
2 lb. atrazine pre-plow
Fall 80.3 ^6.7 10 9 10
+ 2 lb. pre-emergence Spring 78.1 52.1 9 10 9
4- lb. atrazine 
1 gal. amitrole-T +
Spring 66.5 31.2 8 7 9
3 lb. atrazine pre­
emergence Spring 50.3 39.5 8 9 7
8 lb. Dowpon-pre-plow 
2 gal. amitrole-T
Spring ^6.0 ^3.7 7 0 7
pre-plow
Check - no control
Spring 32.2 27.8 5 0 5
of quackgrass 15.2 19.8 0 0 0
Fall applications were made in the fall of 1961.
Spring applications were made in the spring of 1962.
No additional herbicide applications were made in 1963* 
All plots were planted to corn in 1962.
Plots were planted to oats in 1963.
Weed control ratings: 10 = very good; 0 = no control.
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THE FUTURE OF THE JAPANESE BEETLE IN ILLINOIS 
W. H. Luckmann
The Japanese beetle was imported by accident into New Jersey from Japan 
some time before 1916. It is now established in the eastern United States and ex­
tends south into Tennessee., west into Illinois and California, and north into 
Michigan. Much of the United States,, excluding the dry western states, is suit­
able for the beetle.
The beetle was found in Illinois in the early 1930s. It has been here 
ever since, despite efforts to eliminate it, and there is no reason to expect 
that it will suddenly disappear. Thus a prediction concerning the future of this 
insect in Illinois must be based on its present status, habits, and past perform­
ance in the eastern and midwestern United States and on circumstances that affect 
it now and may continue to affect it in the future. There are at least four im­
portant factors to consider:
1 . A multitude of infestations in Indiana provide a ready source of 
beetles capable of invading Illinois. Although Indiana and a portion of Iroquois 
County, Illinois, are quarantined, it is futile to expect complete confinement of 
the beetle now or in the future.
2. The beetle is very sensitive to moisture. Researchers in the East 
have shown that a total of seven inches of rainfall distributed throughout July 
and August is necessary to assure good oviposition in the soil and survival of 
the young grubs. Limited rainfall may be a retarding factor in some areas, but 
in Illinois adult females regularly oviposit at the base of corn and soybean 
plants, where dew moisture dripping from the plants provides a favorable location 
for egg-laying, especially during periods of dry weather. The vast corn and soy­
bean fields in Illinois may provide a suitable and perhaps ideal environment for 
the beetle.
3. The adult beetle feeds on the foliage of approximately 260 kinds of 
plants, such as weeds, flowers, shade trees, deciduous fruits, vegetables, corn, 
and soybeans, but It lays its eggs in the soil. The adult and the grub can be con­
trolled with insecticides, and the continued widespread use of soil insecticides 
and foliage sprays on orchard, vegetable, and ornamental crops should retard build­
up of the beetle.
A. The State Department of Agriculture and the U.S.D.A. Plant Pest Con­
trol Division each year trap portions of Illinois to find new infestations and sup­
press them with soil treatments of insecticides. Because of suppression treatments 
by these agencies, the beetle has been eliminated in some areas and suppressed to 
noneconomic numbers in other areas. If continued, these programs will greatly 
retard the beetle. In portions of Newton County, Indiana, where intensive suppres­
sion programs have not been employed, the Japanese beetle has become a destructive 
pest of corn and soybeans in less than 10 years.
Considering the above statements, it appears that conditions are suitable 
for the spread, establishment, and build-up of the Japanese beetle. This insect is 
of considerable economic importance and, unless there is a scientific breakthrough 
in techniques of eradication, it undoubtedly will become familiar to all of us and 
probably will become a destructive pest in Illinois.
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LOCATIONS IN ILLINOIS 
WHERE ADULT JAPANESE  
B EETLES  WERE COLLECTED k  
FROM 1958 THROUGH 1963 
AND WHERE INSECTICIDES  
WERE APPLIED TO SU PPRESS  
THE BEETLES  (T),
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N
LOCATIONS IN ILLINOIS AND INDIANA WHERE ADULT JAPANESE 
BEETLES HAVE BEEN COLLECTED IN RECENT YEARS.
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IMPORTANCE AND CONTROL OF CEREAL LEAF BEETLE 
Robert F. Ruppel and Y. M. Yun
The cereal leaf beetle has a limited distribution in America at present 
(see "Preliminary notes on the biology of the cereal leaf beetle"). It is wide­
spread in the western temperate section of Europe and is especially damaging to 
cereal crops in the Balkans, the Ukraine, and the Caucasus. From this European 
distribution, it appears likely that the pest is capable of infesting all of 
eastern temperate North America and causing damage especially in the North Central 
States and adjacent Canada. The cereal leaf beetle is most abundant and most 
damaging in spring-planted grains. It is therefore a potentially severe pest in 
areas of heavy plantings of spring grains--once again, the North Central States.
It must be pointed out here that this threat may not be real. The area 
of heaviest infestation in the United States is the extreme southwestern corner 
of Michigan and contiguous Indiana. Here the climate is modified by Lake Michigan 
to the point where fruit trees are protected from frost damage during most years. 
The presence of the cereal leaf beetle in this area is more probably due to 
fortuitous introduction than to limitation of climate, however, and detection, 
survey, quarantine, suppression measures, and research on the pest should be in­
tensified while distribution is small.
Areas of known Infestation of the cereal leaf beetle are now under 
quarantine by Indiana, Michigan, and Ohio with support of the United States De­
partment of Agriculture. Regulatory officials have established standard means of 
permitting goods to move out of the quarantine area after fumigation, cleaning, 
or inspection of suspected commodities. Adults of the pest are very active flyers 
and, especially in the inactive stage, are easily transported on such unlikely 
things as cars or beehives. Constant surveillance must be maintained in areas 
that are not presently infested. The only survey method now known is sweeping 
fields of spring grains with an insect net, especially during late May and early 
June, when the larvae are most abundant.
The Michigan Department of Agriculture, Indiana Department of Conserva­
tion, and United States Department of Agriculture applied suppressive aerial sprays 
of malathion against the spring adults and larvae, and sevin sprays against summer 
adults in the area of highest infestation of the cereal leaf beetle. Most of the 
sprays were applied only to grain fields, but some complete areas were sprayed. 
There was some kill of honey bees with sevin, but it was very scattered and not 
heavy. Effects of either spray on wildlife were not measurable. Work on the 
side-effects of future suppressive sprays will be continued. The objective of the 
spraying was to reduce the number of cereal leaf beetles and thus reduce the 
probability of spread. This objective was partly accomplished, but numbers have 
increased along the periphery of the heavy infestation. The sprays may be re­
peated next year and, because of the experience that has been gained, should be 
more effective.
Research on control of the cereal leaf beetle has been a cooperative 
effort of Michigan State University, the United States Department of Agriculture, 
Purdue University, the Michigan Department of Agriculture, and the Indiana De­
partment of Conservation with the aid of many private farmers and personnel of
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several chemical companies. Because of this cooperation, it was possible to initi­
ate studies of the following control measures not involving insecticides during 1962 
and 1963 •*
1. Survey and collection of natural enemies of the cereal 
leaf beetle in Europe with the objective of increasing 
and releasing them in the United States. Two parasites 
from Italy and France are now under study by the USDA.
2. Screening of some native and foreign varieties of wheat, 
oats, and barley for sources of resistance to the pest.
Differences have been found between these varieties, and 
these studies will be enlarged and intensified.
3. Checks on trap crops, time of planting, and effects of 
fertilizers as possible means of reducing damage from 
the pest.
4. Observations and tests of native natural enemies to see 
whether they can be used more effectively in control of 
the cereal leaf beetle.
The results with these methods of control have been promising, but none 
of them are certain enough to be put into practice now. Means of control with 
insecticides can be quickly developed, and for this reason considerable attention 
has been given to this phase. The work is briefly summarized here, and some of 
the details are given in the tables.
Laboratory Screening Tests.--Twenty-seven insecticides were tested in 
the laboratory for their effectiveness as foliage sprays against the cereal leaf 
beetle. Fourteen of them showed promise against the larvae of the pest (Table 7). 
Eight of the better materials, and five of the best six, were carbamates. Several 
chlorinated hydrocarbons performed much better against the adults than against 
the larvae (Table 7)* Lindane was more effective against the larvae at 55° F. than 
at 80 F.; the reverse was true with sevin and malathion (Tables 7 and 8). Sevin 
had an ovicidal effect on the pest, while malathion was relatively ineffective 
against the eggs (Table 9)* The addition of tedion to either of these insecticides 
did not affect the results (Table 9)*
Effects of sevin, guthion, and malathion were severe, Bayer 39007 was 
moderate, and dieldrin, endrin, and lindane were light in killing Coleomegilla 
maculata (Say), an Important egg predator of the cereal leaf beetle (Table 10).
Sevin at 18.75 ppm. and malathion at 10 ppm. were very effective in 
disinfesting grain of the adult cereal leaf beetle (Table ll). Malathion at 5 ppm. 
and Pyrenone at l4.2/l.^2 ppm. had a questionable effect, and Vapona at 1.25 
and 2.50 ppm. was poor for this purpose (Table 11).
Field Ground Spray Tests.--Fourteen insecticides were tested for effec­
tiveness -against the cereal leaf beetle in fields of wheat and cats. Six of these 
materials proved to be excellent against the pest, three others were promising, 
and the remaining five were unsatisfactory (Tables 2 and 3)» Minimum effective 
dosages were 1.0 pounds of malathion and sevin per acre and 0.5 pound of guthion 
per acre (Table ^). Dieldrin, endrin, and lindane were effective at the lowest
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dosages that were used (Table 4). Sevin at 1.0 pounds per acre was more effec­
tive than Zectran at 0.25 and 0.5 pound per acre against the active summer adults 
of the pest in oats (Table 12).
Aerial Applications.--Aerial sprays of sevin and malathion were effec­
tive against the spring forms of the pest in oats (Table 14). Sevin had a longer 
residual effect than malathion, and the lower rates of application of both insec­
ticides were somewhat more effective than the higher rates (Table it). Sevin was 
effective in wheat and oats when applied from either three to five or 50 feet 
(Tables 17 and 18). Malathion as a water spray was not effective when applied 
from 50 feet (Table 17). The addition of a sticker to sevin at one pound per acre 
increased its residual effectiveness; lower dosages and application as large 
droplets instead of a fine mist reduced its effectiveness (Tables 15 and l6). 
Dimethoate was not effective against the pest (Table 15). Bayer 39007 at 0.5 
pound per acre and guthion at 0.3 pound per acre were as effective as sevin against 
the larvae of the pest in wheat and cats (Tables l6 and l8).
The results of the application of insecticides as sprays or granules in 
corn were largely nullified because the summer adults went into a period of 
quiescence at the time the applications were made. Bayer 39007 in granular form 
at 0.5 and 1.0 pound per acre did give an excellent kill of the summer adults in 
this test (Table 13). Technical malathion dissolved in Panasol AET5^  in contrast 
to the water emulsion noted in Table 1J, came down to cover the plants and was as 
effective as sevin (Table 13).
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Pest--Cereal Leaf Beetle— Table 2 
Stage— larvae
Host— "Vigo" wheat; planted 24 Sept. 1962
Location— Schrump farm; Sec. 2,Galien TWp,, Berrien Co., Mich.
Application— Exp. ground sprayer; fan nozzle; 35 gal/acre 
Date applied— 3 May and 25 May, 1963
Counts— No. larvae per 20 stems or 20 sweeps; visual rating
Date counted--in table
Design--randomized block; 4 rep.
Work by— Ruppel, Yun, Gomulinski, Castro, Gaddis, Wilson, Haywood, Cobb, Thompson
Application 25 May
Dosage; Applied 3 May; % reduction Damage;3
Insecticide Form. lb/acre % reduction 13 May 28 May 6 June 4 June
Dieldrin 1.5 ECb 0.5 86 98 100 1.00
Lindane 1.65 EC 0.5 83 97 96 1.00
Sevin 85 WP 1.0 94 98 94 0.75
Endrin 1.6 EC 0.25 81 97 98 1.50
Guthion 2.0 EC 0.5 75 90 95 1.25
Malathion 8.0 EC 1.0 49 99 96 1.25
Aldrin 2.0 EC 0.5 87 87 1.75
DDT 2.0 EC 1.0 83 83 - - 2.25®
Parathion 4.0 EC 0.25 64 79 -- 2.50
Dibrom 8.0 EC 0.75 c 75 «» m 2.50
Methoxychlor 2.0 EC 1.0 62 49 - - 2.50
Toxophene 6.0 EC 1.5 81 31 - - 3.50
Phosdrin 2.0 EC 0.25 c 5^ — 4.00
Diazinon 4.0 EC 0.5 c 33 -  - 4.75
No insecticide —  -- -- -- -- 4.50
SLBased on visual ratings of "O'* for no damage seen to M5U for plots severely 
damaged.
The eraulsifiable concentrate formulations are given as pounds of active 
toxicant per gallon.
cSlight increase of larvae over untreated plots.
^DDT caused a tip necrosis and purplish cast near tips of leaves.
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Pest--Gereal Leaf Beetle--Table 3 
Stage— larvae
Host— "Rodney" oats; planted 5 April 1963
Locat ion--Koneckny farm; Sec. 34, Weesaw Twp., Berrien Co., Mich. 
Application--Exp. ground sprayer; fan nozzle; 35 gal/acre
Date applied— 25 May 1963
Counts— No. larvae per 20 stems or 20 sweeps; visual ratings
Date counted— in Table
Design--randomized block; 4 rep.
Work by— see Cereal Leaf Beetle Table 2
Insecticide
I
Form. 1
)osage;
Lb/acre
% reduction 
28 May 6 June
No. "green" plots; 
18 June3
Dieldrin 1.5 ECb 0.5 96 94 4
Lindane 1.65 EC 0.5 99 91 4
Sevin 85 WP 1.0 96 97 3
Endrin 1.6 EC 0.25 97 89 2
Guthion 2.0 EC 0.5 98 93 4
Malathion 8.0 EC 1.0 97 79 0
Aldrin 2.0 EC 0.5 84 0
DDT 2.0 EC 1.0 89 -  - 3
Parathion 4.0 EC 0.25 82 -- 1
Dibrom 8.0 EC 0.75 78 _ _ 0
Methoxychlor 2.0 EC 1.0 78 -- 0
Toxophene 6.0 EC 1.5 76 -- 2
Phosdrin 2.0 EC 0.25 51 — 0
Diazinon 4.0 EC 0.5 51 -- 0
No insecticide — -- -- -- 0
dumber, of a possible 4, of plots that showed green, fresh growth following
the cereal leaf beetle damage and drought.
bThe emulsifiable concentrate formulations are given as pounds of action 
toxicant per gallon.
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Pest— Cereal Leaf Beetle— Table 4 
Stage--larvae
Host— ‘‘Rodney" oats, planted 5 April 1963
Location— Koneckny farm; Sec. 34, Weesaw Twp., Berrien Co., Mich. 
Application— Exp. ground sprayer; fan nozzle; 35 gal/acre 
Date applied--5 June 1963
Counts--Ho. larvae per 20 stems or 20 sweeps; visual ratings
Date counted--in table
Design— randomized block; 4 rep.
Work by--see Cereal Leaf Beetle Table 2
Insecticide Form.
Dosage;
lb/acre
% reduction
7 June 13 June 25 June
No. damage 
plots; 19 June3
Dieldrin 1.5 bEC 0.5 98 100 88 0
0.38 97 100 97 0
Lindane 1.65 EC 0.5 100 100 91 0
0.38 100 100 97 0
Sevin 85 WP 1.0 100 99 94 0
0.75 99 98 56 1
Endrin 1.6 EC 0.25 99 100 97 0
0.19 100 100 97 0
Guthion 2.0 EC 0.5 99 100 82 * 0
0.38 99 98 26 1
Malathion 8.0 EC 1.0 95 96 24 0
0.75 94 90 c 4
No insecticide — — -- -- -- 4
£|The number, of a possible four, of plots that showed damage by the cereal 
leaf beetle and drought.
The emulsifiable concentrate formulations are given as pounds of active 
toxicant per gallon.
cSlight increase over untreated plots.
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Pest— Cereal Leaf Beetle--Table 7 
Stage--larvae and ’’spring” adults 
Host— ’’Clintland 60” oat seedlings 
Location--Michigan State Univ,, E. Lansing, Mich.
Application— Exp. lab. sprayer; solid cone nozzle; 65 gal/acre
Date applied— various dates March-July 1963
Count— No. of living and dead insects
Date counted--24 hours after placing on sprayed plants
Design— randomized block; 3 rep.; 30 insects/plot; treated plants held at 80° F. 
Work by--Y. M. Yun
Insecticide Form.
Dosage;
lb/acre Larvae
% kill
Adults
Upjohn 12927 75 WP 0.25 55
Upjohn 12927 75 WP \ 1.0 100
Isolan 2.0 ECa 0.5 100
Bayer 39007 1.5 EC 0.5 98
Zectran 2.0 EC 0.5 97
Bayer 44646 1.5 EC 0.5 96
Bayer 25141 4.0 EC 0.5 96
Sevin 85 WP 0.5 71
Sevin 85 WP 0.75 83
Sevin 85WP 1.0 92 80
Malathion 8.0 EC 0.5 55
Malathion 8.0 EC 0.75 68
Malathion 8.0 EC 1.0 92 63
Dimetilan 50 WP 1.5 84
Gen. Chem. 4072 4.0 EC 0.5 84
Guthion 2.0 EC 0.5 83
Bayer 37344 50 WP 0.5 62
Lindane 1.65 EC 0.5 61 100
Aldrin 2.0 EC 0.5 48 67
Par a th ion 4.0 EC 0.25 28
Endrin 1.6 EC 0.25 - - 77
Endrin 1.6 EC 0.5 21
Gen. Chem. 3702 4.0 EC 0.5 21
Dibrom 8.0 EC 0.75 20
Methoxychlor 2.0 EC 1.0 Ik
Dimethoate 4.0 EC 0.5 10
Dieldrin 1.5 EC 0.5 7 83
DiSyston 6.0 EC 0.5 4
DDT 2.0 EC 1.0 0
Diazinon 4.0 EC 0.5 0
Shell 8448 2.0 EC 0.75 0
Phosdrin 2.0 EC 0.25 0
Toxophene 6.0 EC 0.5 0
Toxophene 6.0 EC 1.5 0 60
The eraulsifiable concentrates are given as pounds of active toxicant per 
gallon.
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Pest--Cereal Leaf Beetle--Table 8 
Stage— larvae
Design--As in Cereal Leaf Beetle Table 7, but treated plants held at 55° F. 
Other information as in Table 7
Insecticide Form
Dosage;
lb/acre
% kill; hours after 
16 24
treatment
48
Lindane 1.65 ECa 0.38 70 97 100
Sevin 85 WP 1.0 37 77 100
Malathion 8.0 EC 1.0 37 77 97
mThe emulsifiable concentrates 
insecticide per gallon.
formulations are given as pounds of active
Pest Cereal Leaf Beetle— Table 9 
Stage--eggs
Count--No. of hatched and unhatched eggs
Design-«as in Cereal Leaf Beetle Table 7, but with 2 rep.
Other information as in Table 7.
Dosage; X hatch; days after treatment
Insecticide Form. lb/acre 4 5 6 7 10
Sevin 85 WP 1.0 3b 3 3
Sevin/Tedion 85/0.8 ECa 1.0/0.25 5 7 7b
Malathion 8.0 EC 1.0 22 30 32
Malathion/Tedion 8.0/0.8 EC 1.0/0.25 15 40 42
No insecticide -- — 40 80 8oc
A second test
Sevin 85 WP 1.0 0 lb 1 1
No insecticide - - 19 66 71 73c
aThe emulsifiable concentrate formulations are given as pounds of active 
insecticide per gallon.
^All the larvae died.
CA few of the larvae died.
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Pest--Coleoraegilla maculata (Say), a predator of cereal leaf beetle— Table 10 
Stage--adult
Other information as in Table 7
Insecticide Form.
Dosage; 
Ib/acre
% kill; 
1
hours after treatment 
8 24 48
Sevin 85 WP 1.0 20 50 83 100
Guthion 2.0 EC4i 0.38 0 23 40 97
Maiathion 8.0 EC 1.0 0 0 20 87
Bayer 39007 1.5 EC 0.5 0 0 7 30
Dieldrin 1.5 EC 0.25 0 0 0 3
Endrin 1.6 EC 0.12 0 0 0 0
Lindane 1.65 EC 0.25 0 0 0 0
The emulsifiable concentrate formulations are given as pounds of active
insecticide per gallon*
Pest--Cereal Leaf Beetle-Table 11 
Stage— ’’Summer" adults
Host--”Monon" wheat; stored grain; 9.77, moisture 
Application--as in Cereal Leaf Beetle Table 7 but at 5 ral/kg. 
Design— 300 gm. of grain; 30 adult cereal leaf beetles; 3 rep* 
Other information as in Table 7
Dosage; % kill; hours after treatment
Insecticide Form. .... .....PP“..... 24 48 72 120
Ma lathion 5.0 ECa 10.4 86 99 100
"Pyrenone" EC*> 14.2/1.42 38 46 68 87
A second test 
Sevin 85 HP 18.75 100
Sevin 85 WP 25.0 100 -  - - - - -
Malathion 5.0 EC 10.0 90 94 100 - -
Malathion 5.0 EC 5.0 55 77 78 86
Vapona 25 Gc 1.25 0 36 35 51
Vapona 25 G 2.5 0 0 0 11
The emulsifiable concentrate formulations are given as pounds of active 
insecticide per gallon.
k"Fyrenone Grain Protectant" of Fairfield Chem. Div. containing 60% piperonyl 
butoxide and 6% pyrethrins.
c25% Vapona on resin granules.
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Pest--Cereal Leaf Beetle— Table 12
Stage— eggs, larvae, active "summer” adults
Host— "Clintland 60" oats; planted 9 May 1963
Location--McDonald*s farm; Sec. 26 Weesaw Twp.; Berrien Co., Mich.
Application--Exp. ground sprayer; fan nozzles; 35 gal/acre 
Date applied--30 June 1963
Count— No. eggs & larvae/50 stems; no. living adults/20 sweeps; no. dead adults/ 
sq. yd.
Date counted--in table
Design— Randomized blocks; 4 rep.
Work by--Yun, Gonulinski, Arter, Lambert
Insecticide Form.
Dosage
lb/acre eggs
Aver. No.; 1 July
Live Dead 
larvae adults adults
Aver. No.; 
Live 
adults
;9 July 
Dead 
adults
Sevin 35 WP 1.0 0.00 1.25 5.0 84.75 11.75 375.75
Zectran 2.0 EC* 0.5 0.00 0.50 12.75 47.25 26.25 103.25
Zectran 2.0 EC 0.25 0.50 0.50 12.25 49.75 27.25 58.00
No insecticide 0.25 4.00 34.00 7.00 32.00 8.50
u ■The emulsifiable concentrate formulations are given as pounds of active 
insecticide per gallon.
Pest— Cereal Leaf Beetle— Table 13 
Stage— partially aestivating "summer" adults 
Host— com; var. hybrid and planting dates 
Location--Weesaw Twp., Berrien Co., Mich.
Application— "Pawnee" aircraft flown at 50 ft.; application equipment and rates 
of application variable.
Date applied--ll July 1963
Count— No. living and dead adults per 10 or 20 plants 
Date counted— in table
Design--One field each for 39007; two fields for other treatments.
Work by— Ruppel, Wilson, Gomulinski, Myers, Moore, Lambert, Arter, Frazier, Markovic
% k i U .b
Dosage; days after treatment
Insecticide_____  Form._____ lb/acre Rate/acrea 1 ____ 5_____  8
Bayer 39007 5 G 1.0 20 lb 85 95 93
Bayer 39007 5 G 0.5 10 lb 95 94 90
Malathion Techc 1.0 1 qt 55-60 54-80 56-85
Sevin 80S 1.0 1 gal 8-19 59-65 37-75
Malathion 5 G 1.0 20 lb 13-22 39-44 45-50
Sevin 10 G 1.0 10 lb 22-42 26-30 43-50
Dieldrin 5 G 0.5 10 lb 0 12-23 25-45
No insecticide -- -- -- 0 1-2 0-9
All applications were made at fifty feet elevation.
kill based on pre-counts and given as separate results for each field 
treated since the fields varied greatly.
cThis was mixed with "Panasol AN-5" to give one-quart of finished spray per acre
^A special wettable powder formulation of Sevin. Two liquid ounces of the 
stickes "Union Carbide WC-130" were added with the Sevin and water to give one
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Pest— Cereal Leaf Beetle-Table 14 
Stage— "Spring1* adults, eggs, young larvae 
Host--Oats, var. varieties and planting dates 
Location--Weesaw and Galien Twp., Berrien Co., Mich*
Application— "Pawnee" aircraft with "Sprayer Systems'* rig; 3-5 ft. elev.
Date applied--6 May 1963
Count— No. living and dead adult per 10 sample of 1 sq. yd.; no. eggs and larvae/ 
100 stems; laboratory assay of snort.
Date counted— in table
Design--2 fields per treatment; random arrangement.
Work by— Ruppel, Wilson, Myers, Putney, Gomulinski, Gaddis, Yun, Castro, Kisner, 
Stevens, Teresinski, Geiser, Ring, Cath, Martin, Shade
Insecticide Form.
Dosage;
lb/acre
Rate; 
gal/acre
% Field 
6 May
control; 
21 May
Lab. assay; 
days after appli, 
1 3  8
Sevin 8QSa 1.0 1.0 95 85 100 90 50b
Sevin BOS 1.0 2.0 86 94 81 87 39b
Malathion 8.0 ECc 1.0 0.5 79 0 92 7 0
Malathion 8.0 EC 1.0 1.0 83 0 64 0 0
Malathion 8.0 EC 1.0 2.0 93 0 10 0 0
SLA special wettable powder formulation of Sevin. Two liquid ounces of the 
sticker "Rhoplex B-250" was added per pound of active insecticide.
Jj
The control with Sevin "broke" completely by 26 May.
cAn emulsifiable concentrate containing eight pounds of malathion per gallon.
Pest— Cereal Leaf Beetle-Table 15 
Date applied— 15 May 1963
Other information as in Cereal Leaf Beetle Table 14
Insecticide Form.
Dosage;
lb/acre
Rate; 
gal/acre
1 Field kill; 
15 May 30 May
Lab. assay; 
days after appli. 
1 3
Sevina 80Sb L.O 1.0 100 82 86 80
Sevin 80S 0.5 5.0 100 e 100 54
Sevin 80S 1.0 1.0 93 89 74 54
Sevin3 80S 0.5 1.0 80 e 86 24
Sevin 80S <3.5 1.0 98 92 100 30
Sevin 80S L.O 1.0C 100 e 74 20
Dimethoate 4.0 ECd <3.25 1.0 68 e 100 24
Dimethoate 4.0 EC (3.25 0.5 46 11 46 20
Dimethoate 4.0 EC (3.25 5,0 23 8 60 20
aTwo liquid ounces of "Rhoplex B-250" or "UCAR WC-130" used per pound of 
active Sevin.
bA special wettable powder formulation of Sevin.
cSpray applied in this treatment as large droplets rather than as fine mist 
used in all other treatments.
dAn emulsifiable concentrate containing 4 pounds of diraethoate. 
eInfestation too light to give comparable data.
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Pest--Cereal Leaf Beetle-Table 16 
Stage--larvae
Host— Wheat and oats, var. varieties and planting dates.
Location--Berrien Co., Mich., LaPorte and St. Joseph Co., Indiana 
Date applied--24 May 1963
Other information as in Cereal Leaf Beetle Table 14
Insecticide Form.
Dosage; 
lb/acre3
% kill;
1 day after appli.
Sevin^ , 8023° . 1.0 100
Bayer 39007 1.5 EC 0.5 100
Sevin , 80S 1.0 73
Bayer 39007 1.5 EC 0.25 63
Sevinb 80S 0.75 60
All sprays applied at the rate of 1 gallon per acre.
^Two ounces of the sticker "UCAR WC-130*' added per pound of active Sevin. 
cA special wettable powder formulation of Sevin.
^An emulsifiable concentrate containing 1.5 pounds of Bayer 39007 per gallon. 
The emulsion formed with this product was unstable and probably adversely affected 
the results.
Pest--Cereal Leaf Beetle— Table 17 
Stage— larvae
Host— Wheat and oats; var. varieties and planting dates 
Location--Weesaw Twp., Berrien Co., Mich.
Date applied— 6 June 1963
Other information as in Cereal Leaf Beetle Table 14
Insecticide Form.
Dosage;
lb/acrea
Flight
height
% kill;
1 day after appli.
Sevin*3 80SC 1.0 3-5 ft 96
Sevin 80S 1.0 50 ft 95
Malathion 8.0 EC 1.0 3-5 ft 98
Malathion 0.0 EC 1.0 50 ft 0d
SlAll sprays were applied at the rate of 1 gallon per acre.
Yy
Two liquid ounces of the sticker "UCAR WC-130” were added per pound of 
active Sevin.
gA special wettable powder formulation of Sevin.
A solution of technical malathion in "Panasol AN-5" was later effective 
when applied from 50 feet (see Cereal Leaf Beetle Table 13).
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Pest— Cereal Leaf Beetle— Table 18 
Stage— larvae
Host— Oats and wheat; var. varieties and dates of planting 
Location--LaPort and St, Joseph Co., Indiana 
Date applied--13 June 1963
Other information as in Cereal Leaf Beetle Table 14
Insecticide Form.
Dosage;
lb/acrea
Flight
height
% kill;
1 day after appli.
Sevin 80Sb 1.0 3-5 ft 100
Sevin 80S 1.0 50 ft 99
Guthion 2.0 ECC 0.3 3-5 ft 99
aAll sprays were applied at the rate of 1 gallon per acre.
A special wettable powder formulation of Sevin. Two liquid ounces of the 
sticker "UCAR JC-130M were added per pound of active Sevin,
cAn emulsifiable concentrate containing two pounds of active Guthion per 
gallon.
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causes OF FATAL ACCIDENTS IN ILLINOIS 
0. L. Hogsett
In the past two years there has been a lot of commotion about the 
chemical problem. As we know, it has been blown way out of proportion, but many 
people who are not familiar with the over-all situation believe that chemicals 
are causing the problem.
It is my hope to try to take this jumbled mess and put it in the right 
perspective. The title that is assigned to me, "Causes of Fatal Accidents in 
Illinois," covers a large area. So, if I am to cover the whole thing, I might as 
well start with the biggest problem first.
The Automobile. More people are killed and injured each year In auto­
mobile accidents than in almost all other accidents put together. Last year we 
set a record. We killed over f^-1,000 and injured over 1 1/2 million. From exten­
sive studies we know that around 2 percent of these accidents are due to mechanical 
failure, and the other 98 percent to human failure.
Falls. Most people, when thinking of falls, think of different levels, 
like steps, stairs, ladders, etc. But they account for only 20 percent of the 
falls; 80 percent occur on flat, level surfaces. Why can’t we walk on flat, level 
surfaces? Mostly because we leave things lying around, or we spill something.
Good housekeeping, and watching where we are going, will prevent most falls.
Fires. Fire is the greatest potential damager that we have. Yet it is 
the one that we know or do the least about. We know that over 90 percent of the 
fires are man-made. Therefore, they can be prevented. For a nominal fee, warn­
ing systems and first-aid fire-fighting equipment can be purchased to protect our 
homes and businesses. But just purchasing a fire extinguisher will not prevent 
fires. We must know how to use it.
Others. There are several smaller but still important groups of acci­
dent causes: drownings, and accidents caused by railroads, firearms, and then
poisons. Poisons of all kinds are at the bottom of the list, excluding the mis­
cellaneous group, which includes machinery, mechanical suffocation, air trans­
portation, falling objects, etc.
I have listed the material things that are called accident causes.
Now let’s look at them from another angle:
2 percent of all accidents are called acts of God.
10 percent we blame on misuse of machinery and supplies.
88 percent are due to failure in the human element.
It simply boils down to this: How do we motivate the human element
to be safe? The answer is simple, but extremely hard to achieve. All we are 
asking is that people do things the right way, which is the safe way. But 
achieving this seems to be impossible. Then we must ask ourselves: Why won’t
the human element do what’s right; what is our biggest enemy?
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Study of many accident reports and surveys shows that the answer seems 
to be in the management of time. We never seem to have enough time to get every­
thing done. We are always in a hurry. When we hurry we are careless,, and then 
accidents happen. We must manage our time as we manage the rest of our business.
Clock time is only half of the problem. The human reaction time is the 
other half. You may think that you act instantly in response to a situation, but 
you do not. It takes you a fractional part of a second to think, and in that 
fractional part of a second you can have an accident. We are operating machines 
that move at speeds much faster than we can think, and with which we are no match 
in power.
If you will take time to manage your time and also realize that most 
machines run at speeds faster than you can react, you will be able to avoid most 
accidents.
Remember that accidents have no respect for age or experience.
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THE ACUTE PHASE OF PESTICIDE SAFETY AND HUMANS
H. B. Petty
A few years ago the danger of acute pesticide poisoning dominated dis­
cussions of pesticide safety. Since then the facts have proved that pesticides 
are a minor problem In accidental deaths. Hayes (NAC News and Pesticide Review 22, 
No. 1, 1963) estimates about one pesticide poisoning death per 1,000,000 popula­
tion. As a cause of accidental death (Table l), pesticides compare in importance 
with aspirin, accidents caused by animals (not stings), and lightning.
Illinois pesticide statistics can be separated into insecticide, rodenti- 
cide, and herbicide categories (Table 2). In Illinois, aspirin is more important 
than pesticides as a cause of accidental death. Over a three-year period, in­
secticides caused 2 deaths per year; rodenticides, 1; and herbicides, 0.33*
In checking the Illinois fatalities for the three-year period, we find 
that there were three rodenticide poisonings, all from phosphorus bait; one herbi­
cide death due to sodium arsenite; and among the insecticides, two deaths due to 
sodium fluoride, one to parathion, one to lead arsenate, one to PDB, and one cause 
unknown (probably a chlorinated hydrocarbon); of these 10, eight involved pesti­
cides of pre-19^ +5 vintage.
Of these 10 deaths, one was due to an agricultural accident and nine to 
urban or home accidents. Four of the deaths involved children under three years, 
one was in the age group from 3 to 12 years, one in the group from 13 to 25 years, 
and four in the group from 31 to TO years. Of the 10, seven people were affected 
by the pesticide while it was being used, and three children obtained it from 
storage. Four of the 10 were caused by baits.
Pesticides as an acute cause of accidental death present a problem in the 
home or urban areas. That is where we need to direct our effort toward pesticide 
safety.
The Illinois Department of Public Health, Bureau of Hazardous Substances 
and Poison Control, tabulates cases of possible ingestion reported to the poison 
control centers in Illinois. The pesticide case reports involve children under 12 
years of age in downstate Illinois (Table 3)*
Table 1. Accidental Deaths From Selected Causes in INS.A. for Average of Years 
19*1-6, 1947, 1949, and 1950; 1952 through 1955 j and 1956 through 1959' 
Statistics From Health, Education, and Welfare, Public Health Service, 
National Office of Vital Statistics
1946,
19^9,
1997
1950
1952
1955
through 1956 through 
1959
Cause
Int. 
code No
Av. 
. No.
% of 
total
!> O
< S "i of total
Av.
No.
<f> of 
total
All accidental 
deaths 8OO-966 94,745 — 93,715 — 94,493 —
All transporta­
tion 800-866 39,254 41.93 42,389 45.23 42,838 45.33
Fires, etc. 916 7,065 7.45 6,484 6.91 6,716 7.10
Firearms 919 2,426 2.56 2,222 2.37 2,258 2.39
Falls on stairs 900 — — 2,656 2.83 2,4o4 2.54
Barbiturates, etc. 871 432 0.46 355 0.38 292 0.31
Alcohol 880 194 0.21 221 0.24 293 0.31
Lightning 935 259 0.27 190 0.20 154 0.16
Other animals 928 192 0.21 205 0.21 139 0.15
All pesticides-^ — i4o 0.15 114 0.12 131 0.138
Aspirin 872 85 0.09^ / 108 0.12 125 0.133
Petroleum products 881 115 0.12^/ 102 0.11 79 0.08
Bites and stings 927 56 0.06 42 0.04 50 0.05
1! Total for pesticides listed under Code No. 888 and those listed for arsenic,
antimony, mercury, and fluorides. 
2/ Averages for 1949 and 1950 only.
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Table 2. Accidental Deaths, Illinois;, i960, 1961, and 1962.
Cause or location Int. code no. I960 1961 1962 3-yr. av. Joof totdl
Motor vehicles — 1,741 1,843 1,890 1,825 42.52
Home accidents — 1,270 1,204 1,286 1,253 29-20
Public accidents — 87^ 923 892 896 20.89
Occupational accidents — 318 331 303 317 T.39
TOTAL 4,203 4,301 4,371 4,292
Fire s-explosions 916 362 338 357 352 8.2
Falls on stairs 900 136 136 125 132 3.1
Firearms 919 100 92 117 103 2.4
Drugs, etc. 870-78, 888 49 70 81 67 1.6
Barbiturates, etc. 871 21 29 39 30 0.7
Lead 885 28 l6 26 23 0.5
Aspirin, etc. 872 12 11 13 12 0.3
Other animals 928 2 7 6 5 0.116
Lightning 935 4 5 2 3.7 0.085
Petroleum products 881 0 5 2 2 0.054
Insecticides — 5 1 0 2 0.047
Rodenticides — 2 0 1 1 0.023
Herbicides — 0 1 0 0.3 0.008
Venomous stings, etc. 927 2 0 0 0.7 0.015
Arsenic 886 1 1 0 0.7 0.015
Source: Illinois Department of Public Health, Bureau of Vital Statistics
Springfield, Illinois, From Tables of Accidental Deaths Occurring in 
Illinois, hy Causes of Death and Nature of Injury.
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Table 3* Cases of Pesticide Ingestion by Children Under 12. 
Pesticide Categories for 1961, 1962, and Total
Cases Divided into
Pesticide
No, 0:E* cases
Pesticide
No. of cases
1961 1962
2-yr. 
total 1961 1962
2-yr.
total
Warfarin 82 126 208 DDD 0 1 1
Naphthalene 33 $9 102 Metaldehyde 0 1 1
Arsenicals 102 55 167 Sodium chlorate 0 1 1
Unspecified 21 38 59 Bichloride of
mercury 1 0 1
DDT 10 151 31
Disodium penta-
Chlordane 11 L2 23 chloro phenate 0 1 1
DDVP k L2 16 Atrazine 1 0 1
2,4-D 7 LI 18 Potassium cyanate 2 0 2
Lindane 11 L0 21 Fungicides k 0 k
Strychnine 10 9 19 Dimite 1 0 __1
Dieldrin 2 8 10 TOTAL 353 119 802
Sodium fluoride 10 8 18 A Percentage Comparison of the Pesticide
Involved in Accidental Ingestion in 1961
Thallium sulfate k 8 12 and 1962. Comparing Pesticides Developed
Since 19^5 and Those Prior to 19^ -5—
Phosphorus paste 2 8 10
Recent rodenticides 25.9/oPyrethrins 3 8 11 Old rodenticides 3 M
612 and Det 11 7 18 Recent insecticides I6.7/0
PDB 12 7 19 Old insecticides ^3-3$
Boric acid 3 5 8 Herbicides 2.9f
Fungicides 0.%
Diazinon 1 k 5 Unspecified 7.3/o
Rotenone 1 3 k 1/ The only fatality in 1961 was due to
Malathion k 2 6 a herbicide containing an arsenite.
Camphor 0 2 2
Nicotine 0 1 1
Methoxychlor 0 1 1
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These monthly accident reports on all hazardous substances show that 
exposure or ingestion by product is seasonal. Pesticide cases are highest in 
spring., summer, and fall and lowest in the four to six winter months (see graph, 
page 6). As an example, ant bait cases are highest in April, May, and early 
June.
The data from downstate Illinois poison control centers show that chil­
dren under 12 obtain these materials 6l.8 percent of the time when they are in 
use and 38.2 percent of the time when in storage (Table k). When we consider only 
indoor pests, 72 percent of the cases were caused by mothballs and baits.
Table k. Percent of Times the Pesticide Was Obtained 
While in Use or in Storage, 1962
Pest
In
use
In
storage Pest
In
use
In
storage
Rats and mice 2^.7 5.8 Rose pests 1 .1 ^•3
Clothes moths lk.l
COLT\ Weeds 1 .1 2.5
Ants 11.2 3.6 Unspecified 1 .1 2.5
Roaches 6.9 6.9 TOTAL 61.8 38.2
Flies and mosquitoes 1 .1 7.3
We also find that household pest control is more commonly a source- of
pesticide ingestion problems than control of 'those pests of lawn and garden
(Table 5)- This difference may reflect a difference in pest incidence , however.
Table 5* Pests for Which Control Was Being Attempted, Expressed as a
Percent of Total Pesticide Cases in Downstate Illinois, 1962
Pest 7° Pest 7°
Mice and rats 31.5 Rose pests 3.3
Clothes moths 17.6 Weeds 3.3
Ants 16.3 Garden pests 2.7
Roaches 12.0 Unspecified 1.6
Flies and mosquitoes 11.8
Conclusions:
1. Pesticides are only of minor importance as an acute cause of accidental death.
2. Wherever possible, baits should be replaced by other methods of control.
Baits, particularly phosphorus, present safety problems and, when used where 
young children are present, should be placed in out-of-the-way places at night 
and collected early in the morning.
3. Emphasis on pesticide safety programs should be aimed at the homeowner and 
urbanite.
k. Pesticide ingestion problems follow a seasonal pattern.
- 7 i f -
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NEW HERBICIDES 
F. W. Slife
Several new herbicides or new combinations of herbicides became avail­
able during 1963- It is impossible to say at this time how important they will be 
in our chemical weed control program.
Eptam - 2,7-D. This combination of older chemicals has given rather con­
sistent control of annual grasses and broadleaf weeds in corn when applied as a 
pre-emergence treatment. It should be applied at the rate of two pounds of Eptam 
and one pound of 2,7-D. On the heavier soils it appears to have about the same 
residue length as Randox. When applied accurately, it has not been found to injure 
corn. However, use of a higher rate or application to light soils could cause in­
jury.
Bannel D. This compound is similar to 2,7-D in that it controls broad­
leaf weeds and in general does not affect grasses. It is especially good on mem­
bers of the smartweed family but is similar to 2,7-D on other common broadleaf 
weeds. It is finding some use on turf to control knotweed, chickweed, and other 
species not well controlled by 2,7-D.
Bannel D may have a place in controlling broadleaf weeds in corn, but 
soybeans are extremely sensitive either to the drift or to soil residues. Soil 
residues are not likely to be a serious problem in corn, however, since the treat­
ment rate is very low.
Trifluralin. When this compound first appeared on the market, it was 
used primarily to control crabgrass. It is now being used on certain flowers 
and shrubs. In addition, it appears promising for controlling grasses and broad­
leaf weeds in soybeans. It is most effective when incorporated in the soil, but 
it must be incorporated only in the upper surface to avoid soybean injury. Seed­
ling Johnsongrass and wild cane has also been controlled by incorporating this 
material into the soil surface. Further use of this chemical in soybeans may de­
pend upon finding a method of incorporation that is more reliable than the rotary 
hoe or harrow.
Tordon. This compound was new to most investigators in 1963- It con­
trols broadleaf weeds but has little effect on grasses. Its greatest use may be 
to control brush and perennial broadleaf weeds. As little as 2 ounces per acre 
will control broadleaf weeds. It has a potential use in corn, but soybeans are 
extremely sensitive to it. Rates below one pound would be expected to create a 
soil residue problem for soybeans planted a year later.
Rl607. A carbamate herbicide similar to Eptam, this material will be 
marketed in the Johnsongrass area to control Johnsongrass seedling and wild cane in 
soybeans in 1967. To be most effective, it should be Incorporated in the upper 
surface immediately after application. This chemical should give good control of 
annual grasses and fair control of broadleafs. As with Eptam, soybeans are not 
completely tolerant to It, and some stunting or loss of stand will occasionally 
occur.
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THE INSECT SITUATION FOR I96A 
H. B. Petty
Insect activity in 1963 was quite similar to that of 1962. The use of 
soil Insecticides on cornfields increased slightly in 1963. Grasshopper popula­
tions were not so high over so wide an area as in 1962, and thus less pesticide 
control was needed. Most other insect problems required about the same control 
effort as in 1962 (Table l).
Grasshopper populations, as indicated by our outlook map of a year ago, 
were heavier in northwestern and northern Illinois than in other sections. Large 
numbers of grasshoppers in legume fields were defoliating plants; but just before 
lack of food forced migration, rain promoted plant growth, supplying plenty of 
food, and comparatively few migrations occurred. However, control measures saved 
hay yields in many fields, as well as soybean and corn yields in some instances.
Our situation this year, based on a survey of 1963 adult populations, shows a 
potential problem in one area of northwestern Illinois (Map l). Except in 
this area, we anticipate no serious problems.
Blister beetles feed in the larval stage on grasshopper egg pods. Thus, 
when 'hopper populations are high, blister beetle populations increase. We had 
many complaints about blister beetles this year. The striped blister beetle 
defoliates weeds, soybeans, tomatoes, potatoes, and many other crops. The grey, 
black, and margined blister beetles feed on blooms and pollen. We had complaints 
that cattle would not eat green chopped hay from fields heavily infested with 
blister beetles.
Soil insect control In corn fields increased in importance. Half a 
million more acres were treated in 1963 than in 1962. Control in general was 
good, but dry weather and deep planting interfered with wireworm control. Use of 
granular formulations is still increasing slowly, and use of soil insecticides 
in fertilizer is decreasing steadily (Table 2). Use of sprays remains constant. 
Over 3l percent of all soil applications were broadcast. The use of soil insecti­
cides will remain nearly constant from now on. Resistance to aldrin and heptachlor 
may require a change to different insecticides within a few more years; also,at the 
rate of spread, we should be on the alert for western corn rootworm, presently not 
in Illinois.
European corn borer at first appeared threatening, as we did have lots 
of early-planted corn in some areas. In western and northwestern Illinois, egg­
laying reached a peak a week before corn growth was satisfactory for high sur­
vival. As a result, we escaped severe damage (Table A). First-generation borer 
populations were highest in western and northwestern Illinois. Some fields of 
early corn were damaged noticeably in these two areas. Second-generation popula­
tions were also damaging in these areas (Table 5)» The outlook shows a triangular 
area from Rockford to Joliet to Pike county as having a potential of light to 
severe damage this summer (Map 2). The remainder of the state has a non-economic 
to light potential.
Chinch bugs increased in number in 1963.? and the threatening area is 
expanded for this year (Map 3)* If we were to have dry weather in the spring and 
early summer, a chinch bug outbreak would be possible.
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Spittlebug populations are still comparatively low, and only two areas 
present a moderate potential (Map 4).
Hessian fly populations were low in 1963 (Table 7). In addition, de­
layed germination this past fall, because of dry weather, was equivalent to de­
layed planting and probably reduced populations further.
Armyworms were present this past summer and were severe in wheat in 
some areas. Do not confuse armyworm damage with rabbit damage.
Greenbug was found in small grains, but did not develop.
Spotted alfalfa aphid was found in May, but did not develop until late 
fall in southern Illinois.
Southwestern corn borer was found for the first time in Illinois in 1963*
Cereal leaf beetle has not yet been found in Illinois.
Data on methods of application (Table 3) show a slight drop in private 
application and a slight increase in commercial ground application.
Table 1.--Acres of Field Crops Treated With Insecticides and 
Estimated Profit From Treatment, Illinois, 1963
Crop and insect Acres treated Estimated profit*
Clover and alfalfa
Cloverleaf weevil 20,934 $ 31,401
Potato leafhopper 30,433 60,866
Meadow spittlebug 19,467 19,467
Sweet clover weevil 30,563 244,504
Pea aphid 13,925 20,888
Corn
Soil treatment ^,0^9,318 16,197,272
Cutworm 421,231 2,106,155
European corn borer 311,346 1,245,381)-
General
Grasshopper 672 >33 3,025,948
True armyworm 245,547 245,547
Total 5,815,197 $23,197,432
*Over and above treatment costs.
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Table 2. --Percent
Applied
of Acreage 
in Various
Treated With Soil Insecticides 
Combinations, 1957-83
Year In fertilizer As spray As granules
1957 71 23 6
1958 52 28 20
1959 44 26 30
i960 29 23 48
1961 35 21 kk
1962 26 22 52
1963 22 23 55
Table 3•- -Percent of Total Field 
and Private Applicators
Crops Treated by Commercial 
in Illinois, 1954-63
Percent of total acreage treated
Airplane Ground application
Year application Commercial Individual
195^ 18.3 20.2 61.5
1955 24.8 29.0 46.2
1956 24.8 2k.8 50.4
1957 16.k 30.1 53.5
1958 3.0 ■ 19.5 77-5^
1959 2.6 l4.5 82.9
i960 5.6 11.9 82.5
1961 7.4 12.0 80.6
1962 9-9 12.3 77.8
1963 9.2 18.8 72.0
T7 First year that soil insecticides were included in these calcula­
tions.
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Table 7.--First - and Second-•Generation Corn Borer Populations
Oct. July Oct. July Oct. July Oct. July Oct.
1959 i960 i960 1961 1961 1962 1962 1963 1963
Northwest
*Ogle 211 18 160 5 79 17 95 21 121
*Whiteside 187 6 76 1 131 2 29 12 178
Bureau 208 5 36 5 107 6 135 27 370
*Mercer 100 1 132 5 111 37 728 77 287
Average 176 8 101 7 100 16 ' 172 26 239
Northeast .
*Boone 67 11 75 3 77 6 70 1 88
*DeKalb 200 1 57 2 136 8 81 7 160
LaSalle 120 0 55 3 i7i 5 66 7 258
Average 128 7 62 2 108 6 72 5 169
East ■
*Kankakee 107 5 59 3 133 3 152 5 52
*Iroquois 6l 12 122 7 109 6 198 6 85
Livingston 85 3 129 5 59 6 81 2 83
^Champaign 3 l 13 0 5 0 10 0 l7
Average 67 5 81 7" 76 7 110 3 59
Central
*McLean 118 5 277 1 79 5 88 3 65
Logan 12 2 57 1 18 1 23 1 77
Average 65 T 150 1 ^ 9 3 56 2 56
West
*Knox 105 26 135 7 53 21 190 20 193
*McDonough 65 il ■ 193 1 78 ■ 3 192 29 177
Average 87 20 167 3 51 12 191 25 169
West-Southwest -
Christian 36 15 117 2 21 1 27 0 15
Sangamon i7 1 90 1 13 2 20 0 10
Macoupin 127 36 192 3 72 7 179 1 27
Greene 69 13 237 7 30 2. 85 0 18
Average 62 . 16 158 7 37 2 70 0.3 17
Overall average 100 9 117 3 72 7 111 10 116
Average First- and Second-Generation Corn Borer Populations (11-County Comparison)—
Year_________________________First generation _______________ Second generation
1957 -- 376
1955 67 570
1956 97 203
1957 6 63
1958 16 103
1959 5 ' 109
i960 9 117
1961 . 3 82
1962 ■ ■ 10 139
1963 l7 126
Tj Starred counties.
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Table 5*--Corn Borer Fall Population Surveys in 38 Counties,, 1955-83
(County Averages Expressed in Borers per 100 Stalks of Corn)
1955 195b 1957 1958 1959 I960 1961 1962 1963
Northwest
Jo Daviess 609 110 90 91 111 68 16 98 70
Winnebago 111 201 13 57 83 131 51 111 2ll
Ogle 852 1I8 50 12l 211 125 19 . 95 121
Whiteside loi 292 65 165 181 76 131 29 178
Bureau 2T0 90 77 158 208 36 97 135 370
Mercer 382 I08 171 161 100 132 111 I28 287
Average 188 208 83 127 150 95 81 150 207
Northeast
Boone 334 106 59 36 61 75 17 70 88
Lake 2I3 127 57 57 39 2l 12 13 15
DeKalb 5I1 188 lo 99 200 57 126 81 160
DuPage 395 10I 111 55 59 65 3*<- 53 58
Will 435 97 39 36 75 92 76 101 119
LaSalle 532 225 115 101 120 55 127 66 258
Average 513 H T 70 61 93 61 70 6l m
East
Kankakee 600 86 63 18 107 59 133 152 52
Iroquois 839 88 11 17 61 122 109 198 85
Livingston 887 127 21 93 85 129 59 81 83
Vermilion 8l0 135 30 3! ll ll ll 12 ii
Champaign 622 283 25 2l 3 13 5 10 11
Average 758 in' 37 53 73 61 97 50
Central
Peoria 300 198 111 81 53 160 121 237 n o
Woodford 353 169 97 168 121 205 122 131 210
McLean 628 161 18 131 118 2l7 19 88 65
Logan 291 211 3l 98 12 5l 18 23 17
Macon 359 lol 31 31 28 29 12 23 11
Average 385' 228 59 102 "56 139 100 89
West
Henderson l2l 305 189 1I6 87 136 117 17I 150
Knox 131 353 102 203 108 135 53 190 191
Hancock 215 9I 2ll 192 61 278 35 1I2 206
McDonough 323 183 78 1I9 65 193 18 192 i n
Adams 107' 58 159 138 175 207 62 129 118
Brown-Cass 218 110 87 98 109 91 ll 67 88
Average 292 18I 113 15I 101 173 59 1I9 150
West-Southwest
Sangamon 238 208 83 35 ll 90 13 20 10
Christian 117 227 55 73 36 111 21 2l 15
Madison 53 50 15 29 33 111 77 150 56
Average 136 162 61 TE 28 105 37 65 27
Southwest
St. Clair ll 7l 15 9 9 38 13 89 108
Average u "75 W 5 9 9 38 13 89 loH
East-Southeast
Moultrie 225 122 27 53 9 29 6 30 23
Clark 17 16 10 16 27 20 12 20 21
Jasper 16 52 3 18 16 19 53 102 25
Lawrence 38 2 10 31 29 ll 8 11 22
Average 81 18 13 20 20 35 20 19 23
AVERAGE., ABOVE 36 COUNTIES 378 161 70 86 79 98 59 101 106
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Table 6.--Hessian Fly Populations, by Sections, July 1956-63
Flaxseeds per 100,tillers
Section 1956 1957 1958 1959 i960 1961 1962 1963
West 3.1 2.2 1.6 8.0 7.4 1.5 10.8 7.5
Central 1.7 2.0 0.8 20.8 7.7 2.0 3.3 7.0
East -- -- 1.6 0.8 6.9 1.5 5.2 3.0
West-southwest 13.1 7.9 3.7 16.7 18.0 21.2 27.1 10.5
East-southeast 33.1 7.6 6.2 10.0 10.0 3.8 12.7 2.5
Southwest 12.8 6.7 2.9 5 A 10.7 7.7 11.9 1.2
Southeast 22.3 9.7 0.2 6.2 15.7 3.6 10.9 3-0
State average 15.5 6.3 2.9 9.2 11.7 8.0 11.2 7.8
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Map 1. Grasshopper Prospects, 1964
Threatening
Non-economic
Non-
^ economic
i
■83
Map 2. Corn Borer Prospects^ 198^
Non-economic 
to light
■8k
Map 3* Chinch Bug Prospects, 196 4^-
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Map 4. Spittlebug Prospects, 196k
Light
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EFFECT OF BROADCAST PRE-EMERGENCE APPLICATION 
ON MINIMUM-TILLAGE CORN YIELDS
Wendell Bowers
Some Illinois farmers are maintaining maximum com yields even though 
they have reduced their growing and harvesting operations to no more than four trips 
over the field. Others have followed more conventional systems hut have eliminated 
two or more operations. Most of the farmers who have adopted some form of minimum 
tillage are still using at least one mechanical cultivation.
A project was started in 1961 to investigate the possibility of using a 
broadcast pre-emergence application to control weeds. This broadcast application 
replaces a band application and one or more cultivations. This project involved 
the Agronomy Department, the Agricultural Engineering Department, Gleigy Chemical 
Company, Monsanto Chemical Company, the Ford County Extension Service, and Vernon 
Veatch, who provided the farm for the experiment.
The field used for this experiment has been plow-planted in a once-over 
operation since 1958. Historically, the field had been heavily infested with 
giant foxtail, pigweed, buttonweed, and smartweed.
The Atrazine 80W was applied as a broadcast treatment as the corn was 
plow-planted. The application rate was 4 pounds per acre in 20 gallons of water.
The Randox-T also was applied as a broadcast treatment as the corn was 
plow-planted. The application rate was 4 l/2 quarts per acre in 20 gallons of 
water.
The check strips received no pre-emergence herbicide application but 
were cultivated once and then broadcast-sprayed with 2,4-D.
The same treatments were applied to the same areas all three years. The 
following results were obtained:
Corn Yields, Bu./Acre
Light soil iq6i 1962 106S Average
Check 87. 7 67.O 89.2 81.3
Atrazine 80W 91.0 72.0 90.1 84.4
Randox T 72.6 23.6 86.5 60.7
Dark soil
Check 97.6 80.7 96.8 91.7
Atrazine 80W 90.3 76.0 103.5 89.9
Randox-T 86.7 60.7 88.8 78.7
Average for All Soils, All Years
Check 86.5
Atrazine 80W 87-1
Randox-T 69.7
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In addition, checks were made in 1962 and 1963 to determine the effect 
of one cultivation on the broadcast treatment of Atrazine 80W and Randox-T, The 
results were as follows:
Corn Yields, Bu./Acre
Atrazine 80W 1962 1963____ Average
No cultivation 74.7 96.8 85.7
1 cultivation 83.5 89.3 86.7
Check 76.1 93.1 87.6
Randox-T
No cultivation 51.0 87.6 69.3
1 cultivation 79-0 86.6 82.8
Check 76.1 93-1 87.6
Discussion of Results
The yields for all of the Atrazine 80-W treatments, including those 
with one cultivation, were essentially the same as those for the check plots.
The yields for the uncultivated, broadcast Randox-T plots were substan­
tially lower than those for the check plots. This result was to be expected, since 
Randox-T is not intended for use to give full-season weed control. This fact was 
borne out by the improved results when the Randox-T plots were cultivated once in 
the 1962 and 1963 tests. Here the yields were comparable to those for the check 
strips and those for the Atrazine 80W.
Rainfall during the first week after planting was too light in all three 
years to properly activate the Randox-T. In 1962 there was no rain at all during 
the first week after planting. This lack of moisture accounts for the very low 
yields in the untreated Randox-T plots.
Harvesting the untreated plots proved to be the most serious problem, 
as the roughness of the soil necessitated a slower field speed. Mr. Veatch felt 
that one cultivation was worth while for the purpose of leveling the field.
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growing CORN WITHOUT TILLAGE AT THE DIXON SPRINGS EXPERIMENT STATION 
G. E. McKibLen and A. R. Gilmore
In 1962 the results of planting corn in a chemically killed fescue sod 
looked promising, since a yield of 88 bushels per acre was obtained compared 
with 91 bushels from plow-and-plant and 110 bushels from a conventional seedbed.
It appeared that these yields varied primarily because of populations, since all 
plots received high applications of fertility. Yields of wheat seeded on these 
plots in the fall of 1962 and harvested in 1963 averaged 44 bushels per acre for 
each of the three types of seedbeds.
For the 1963 corn crop, atrazine at five pounds (80W) per acre was 
applied four, two, and zero (behind corn planter) weeks before planting to a fescue 
sod which was four to six inches high at planting time.
Furthermore, to determine whether or not a more typical fertilization 
program would suffice, 200 pounds of 48 percent superphosphate and 200 pounds of 
60 percent potash were broadcast prior to planting on all plots, and 500 pounds of 
ammonium nitrate were broadcast on those plots that were not to receive a sidedressing. 
Those plots to be sidedressed at layby received 100 pounds of N either as ammonium 
nitrate or as anhydrous ammonia. Although some leakage of anhydrous occurred from 
the killed fescue sod plots, it was not reflected in yields (see Table l), nor was 
any weed problem created by the disturbance of the soil by the anhydrous applicator 
knives. The ammonium nitrate was sidedressed broadcast by hand. All plots re­
ceived 100 pounds of 4-16-16 as a starter at planting.
Average yield in bushels of l4 percent moisture corn per acre, stalks 
per acre, down stalks per acre, and number of ears per acre are shown in Table 2 
(for four replications). Only where atrazine was broadcast sprayed behind the 
corn planter (0-wk) did yields fail to approach those of the conventional seedbed. 
This was due to a reduction in stand by the common stalk borer. This borer had 
apparently overwintered in fescue stems, and since the fescue plants were not yet 
dead when the corn plants were four to six inches high, the borers moved into them, 
severely reducing the stand.
It would appear that the 15 to 20 percent stand reduction on the areas 
treated with atrazine two and four weeks before planting did not adversely affect 
yields; however, this reduction in stand may have voided the opportunity for in­
creased yields for these plots, since the dead fescue, mulch did conserve more 
moisture than the conventional seedbed.
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Table 1. Yields per Acre With Three Nitrogen Treatments
lb./A.
bu./A. 17% Average
Nitrogen , Conventional 0-wk 2-wk 7 -wk all seedbeds
Anhydrous at layby 100 ikl 112 127 135 128.7
Sidedress (am. nit.) 100 129 ? TO 130 130 117.7
Broadcast* (am. nit.) 168 122 9! 12b lib 113.5
*Plowed down on conventional seedbed plots--broadcast on surface of plots receiv­
ing 500 pounds ammonium nitrate prior to planting where no seedbed was prepared. 
0-wk - 5 lb. atrazine applied May 2, broadcast.
2-wk - 5 lb. atrazine applied April l6, broadcast.
7-wk - 5 lb* atrazine applied April 2, broadcast.
Table 2. Yields, Number of Stalks, Down Stalks, 
and Number of Ears for Four Seedbeds
Seedbed
Conventional 0 -wk 2-wk 7-wk
Yield, bushels/A. 130 92 127 126
Stalks/A. 16,633 8,596 Ik, 090 13 A 88
Down stalks/A. 680 73 klj 156
No. of ears/A. 16, 660 10,078 17, 076 13,893
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GRASSHOPPER CONTROL PLOTS ON ALFALFA, 1963 
R. J. Dysart
During August 1963, grasshopper control tests were conducted in alfalfa 
fields near Granville and Rochelle, Illinois. The Granville field had a grass­
hopper population that averaged 51 per sweep. The Rochelle field averaged 12 per 
sweep. The data presented in the table below are combined from both tests.
The treatments were applied with conventional ground spray equipment 
on plots that were about two acres in area. Sprayer delivery was about 10 gal­
lons per acre. We used only a few commonly recommended insecticides as standards 
and included a few new materials that do not have label approval at the present 
time. Thus some standard recommended insecticides, such as malathion and dibrom, 
were not used in these tests.
Of those materials without label approval, Dimethoate at four ounces 
per acre gave very effective control in both tests. Dieldrin at the low rate of 
one ounce per acre was extremely good against grasshoppers in these tests, but the 
residue nearly prohibits its use on hay crops fed to cattle. Sevin gave excellent 
control at 3A  pound per acre and still appears to be the most useful material for 
controlling grasshoppers on forage crops.
1963 Grasshopper Control Plots on Alfalfa
Compound
Rate
per
acre
Percent
reduction Remarks
Sevin 3A  lb. 93.8 Has label approval. Hay may 
be fed immediately.
Diazinon l/2 lb. 77.^ Has label approval. Seven- 
day interval.
Dieldrin 1 oz. 98.2 Has label approval, but not 
recommended. 35~lay interval.
Dimethoate k oz. 9 5 . h No label approval.
t 2 oz. 69.2 No label approval.
t r 1 oz. 51.9 No label approval.
DDVP l/2 lb. 70.9 No label approval.
M l A  lb. 49.7 No label approval.
Phosphamidon l/2 lb. 85.8 No label approval.
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AQUATIC WEED CONTROL 
Robert C. HiltTbran
Field investigations to determine the effect of various herbicides on 
aquatic plants was continued in 1963* This report will describe some of the re­
sults .
Cabomba, Cabomba caroliniana, has not been susceptible to most herbicides 
even when applied at relatively high rates. However,, this species was eliminated 
from an area treated with 2,4-DP at the rate of 5 ppm in. July 1962. Results of 
this test were in conflict with those of similar tests in previous years. Early in 
the growing season of 1963, 2,4-DP was applied at a rate of 4 ppm to a test plot of 
cabomba that was to be checked throughout the summer. Six weeks after application 
of the herbicide, slight damage was apparent; however, after 12 weeks had elapsed, 
the test area was cleared of cabomba. On reconsidering previous data, we noted that 
observations to determine the effect of 2,4-DP and other herbicides had been dis­
continued after six to eight weeks, which may not have been an adequate length of 
time. We shall have to reappraise the action of several herbicides over longer 
periods in order to make certain of their effectiveness on cabomba.
In 1962 we noted also that cabomba was severely damaged after the appli­
cation of liquid Hydrothol 47 and 191 at rates of 2 ppm and 3 ppm, respectively.
In 1963 the cabomba was almost eliminated from a test area after application of 
granular Hydrothol 47 at a rate of 2 ppm (endothal content); a rate of 3 ppm was 
no more effective than 2 ppm, but a rate of 1 ppm did not give control. In the 
test areas treated with 2 and 3 ppm of Hydrothol 47, a few bare stems remained; 
these sprouted foliage, and by late fall the test areas again contained cabomba.
In general, Hydrothol 191 was less effective than Hydrothol 47. (Note: I have
been advised that the granular products of Hydrothol appear to lose their herbi- 
cidal activity on standing, so the preceding statement will have to be verified.) 
However, since some herbicides give partial control of cabomba, techniques for 
complete control may soon be developed.
In June 1963 an extensive growth of coontail, Ceratophyllum demersum, 
was observed to be developing in the Pollywog Association waters. This growth 
progressed until several channels were choked with coontail. From 1961 to 1963, 
while coontail was spreading in these waters, it was not much of a problem; and 
we were unable to test any herbicides against this pest. This aquatic plant is 
not rooted, although it can and often does remain anchored in one area during the 
growing season, or it may break loose and float in mats.
Severe damage was observed in the coontail areas treated with the 
liquid potassium salt of silvex, at a rate of 2 ppm; however, complete removal 
of the coontail occurred in the area treated with the liquid ester formulation 
of silvex at the same rate. Liquid Hydrothol 47 and 191 caused severe damage 
when applied at the rate of 0.5 ppm, and a rate of 1.0 ppm did not appear to be 
more effective. Granular 2,4-D was very effective at a rate of 2 ppm (free acid 
equivalent 2,4-D). Silvex below the rates listed above did not give satisfactory 
results.
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Diquat was tested on aquatic plants not previously used, and the minimum 
rates necessary for suitable control were determined. Thirty ml of Diquat per 
gallon of water, applied thoroughly to wet the leaves, killed from 90 to 95 percent 
of the cattails in the treated area and appeared to he equally effective against 
both broadleaf and narrowleaf species. A cattail area treated in 1962 at a rate of 
60 ml of Diquat per gallon did not contain many cattails in 1963, indicating good 
residual control. Diquat was found to be very effective against coontail, northern 
watermilfoil, Myriophyllum exalbescens, and white buttercup, Ranunculus trichophyllus, 
at a rate of 0.5 ppm, and American elodea, Elodea canadensis, at a rate of 1 ppm; all 
rates are expressed on the basis of Diquat cation.
The suggested application of Diquat at a rate of one gallon of the liquid 
formulation, containing 2 pounds of Diquat cation per surface acre of water, re­
gardless of water depth, has been tested over a two-year period on several aquatic 
plants. Very good results were obtained in several bodies of water containing sago 
pondweed, Potamogeton pectinatus, leafy pondweed, P. foliosis, and curlyleaf pond- 
weed, P. crispus, but satisfactory results were not obtained against American elodea. 
This rate of application needs additional testing before its general use can be rec­
ommended.
The rate of one gallon per acre (as above) was used in an attempt to keep 
a small pond weed-free during the 1963 growing season. In late May about one-third 
of the area of the pond was infested with leafy pondweed, and Diquat was applied at 
the rate of one gallon per surface acre. The treated area was cleared of the leafy 
pondweed, but later another area along the east bank became infested with leafy pond­
weed, and the infestation was removed by Diquat. A few isolated leafy pondweed plants 
were found along the west side of the pond, and these were removed by placing a few 
endothal granules in the vicinity of each plant. The pond remained weed-free for the 
remainder of the growing season.
Diquat was not effective against American pondweed, P. nodosus.
What do we mean by control? Frequently control seems to mean the elimina­
tion or removal of the existing stand or crop of aquatic plants. But, if you con­
sider control to mean the elimination of aquatic plants over an indefinite period, 
adjustments must be made in the programming of treatments. For example, cattails 
were eliminated from two bodies of water by a combination of herbicide application 
and hand pulling of small cattail shoots* Apparently cattail shoots are not suscep­
tible to dalapon or aminotriazole, and frequently less time is required to pull the 
shoots than to spray them with herbicide. Thus, to keep the pond free of cattails 
requires periodic checking and hand removal.
Is it possible to completely eliminate a submersed aquatic plant from a 
pond? In 1959 we started the elimination of curlyleaf pondweed from Mansion Pond, 
Allerton Park, by the use of herbicides. Each year since i960 the curlyleaf pond­
weed has been treated in May and August or September to prevent seed production, 
and two stands of these plants per year were removed in i960, 1961, and 1962.
Granular endothal was used most often, but we included one application of liquid 
endothal and one application of Diquat. In May 1963 only a few isolated curlyleaf 
pondweed plants were found, and these were removed by placing a few granules of 
endothal in the vicinity of each. Curlyleaf pondweed plants usually begin to grow
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in August, "but by late September 1963 we had not found any. However, by late 
October a few plants had appeared. Since a heavy infestation of curlyleaf pond- 
weed was not present in 1963, we believe that control of this aquatic plant may 
have been accomplished. We will have to await further developments.
Research to find a control for duckweed, Lemma minor, was continued in 
1963. The tests were undertaken on a small pond with an area of about 15,000 to 
20,000 square feet having a past history of heavy infestations of duckweed. Our 
goal was to limit the duckweed to a small area of the pond or to eliminate it en­
tirely. Observations were started in May. By June 19 about 10 percent of the 
pond surface was covered with duckweed; an experimental herbicide, 06k , was applied 
(two pounds of 50-W powder dissolved in three gallons of water). A follow-up appli­
cation was made at the same rate on June 26. The stand of duckweed was substantially 
reduced. However, infestation again began to spread, and on July 16 0.5 lb. of 06k 
in two gallons of water was applied, followed by a shoreline application on July 30 
at the same rate. Duckweed occupied only a very small area of the pond during the 
first part of August, but by August 28 approximately 10 percent of the surface was 
again covered. Time did not permit an application of herbicide on that date, and 
by September k about 80 percent of the surface was covered.
The infestation was reduced by the application of 06k  at a rate of
0.5 pound in two gallons of water. On September 11 a strong south wind had piled 
the duckweed along the dam and conditions seemed to be favorable for attempting a 
complete knockout of the plant; the amount of the final application of 06k  was 
similar to the preceding one. Before follow-up observations could be made, the 
pond was drained. However, some of the objectives were accomplished in that the 
duckweed was confined during most of the growing season and could have been fur­
ther confined if additional applications of 06k had been made. Since previous 
results indicate that liquid endothal and Diquat are also effective against duck­
weed, similar results can be expected by their use. Suitable rates and timing of 
application need to be determined.
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MODERN FUNGICIDES AND THEIR USES-^
Malcolm C. Shurtleff
A fungicide is a chemical that kills or inhibits fungi. Fungicides are 
widely used in agriculture to protect plant seeds, foliage, fruit, and roots 
against disease-producing fungi, as well as to preserve wood against decay. Wood 
preservatives are not covered in this discussion.
Approximately 300 million pounds of chemicals, valued at about $125 mil­
lion, are used annually in the United States to control plant diseases. Labor to 
apply these chemicals and the depreciation of spray machinery increase the 
national bill for chemical warfare against plant diseases to about $165 million 
annually. Spraying and dusting alone, mainly to control fruit and vegetable dis­
eases, requires an annual expenditure of about $95 million.
In spite of the increasing use of fungicides, national losses from plant 
diseases are estimated to cost farmers and growers $3.9 billion annually. Approxi­
mately half of this loss could be avoided by following recommended cultural prac­
tices, such as the growing of resistant varieties, planting of certified seed, fungi­
cide seed treatment, rotation, clean plowing, timely foliage and fruit sprays, in­
sect and weed control, etc.
Fungicides can be conveniently divided into four groups, according to 
their action: .
1. Protective fungicides are applied as foliage and fruit sprays or
dusts to keep disease-causing fungi from entering plants. These materials pro­
vide protection, but they do not (a) kill fungi established within a growing 
plant or seed (exception: powdery mildew fungi, which are superficial and largely
on the surface of plants, can be killed by surface dusts or sprays, after infec­
tion has occurred, without injuring the host plant); (b) protect against disease- 
causing organisms entering through the roots, e.g., root rots, wilts, and clubroot 
of crucifers; (c) control bacterial diseases--since most fungicides are poor 
bactericides; (d) protect against viruses, which are frequently injected into 
plants by insects; and (e) control nematodes.
Most modern fungicides possess protective qualities. Those that are 
only protective include glyodin, zineb, sulfur, thiram, ferbam, ziram, and pos­
sibly the inorganic copper materials. These chemicals must be applied before an 
infection starts. This means frequent applications at J- to l4-day intervals, 
depending on weather conditions. During rainy weather, sprays will need to be 
applied at shorter intervals.
All dust formulations function as protective fungicides and should be 
used accordingly. Dusts should be applied when the wind is low and when the 
foliage is lightly covered with moisture. Early morning is an ideal time.
2. Eradicant fungicides are applied as foliage sprays, seed treatments, 
or soil drenches to kill or inhibit fungi after they have penetrated plants and 
become established. Examples are the phenyl (organic) mercury materials used by
1/ Taken largely from Report on Plant Diseases No. 1002, Modern Fungicides and 
Their Uses, by Malcolm C. Shurtleff, Dwight Powell, and M. P, Britton.
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commercial apple growers to "burn out" apple scab infections, the mercury- 
containing chemicals used on certain types of seed, bulbs, tubers, and rhizomes 
to kill organisms under the seed-coat or within propagative plant parts, and 
cycloheximide (Acti-dione) as used against rust and powdery mildew of lawn 
grasses and white pine blister rust. These fungicides have limited uses and 
are often dangerous to use on green foliage and fruit. Dichlone is used as an 
eradicant, but it mainly inhibits the growth of the organism without killing it. 
When temperatures are cool, dichlone becomes a fairly effective protectant.
3. Protective and eradicant fungicides are used to control foliage and 
fruit diseases and may also perform well as seed treatments. These materials may 
not be quite so residually effective as the protective fungicides, but in addition 
to offering protection they are sufficiently toxic to fungus spores and mycelium 
to eradicate or "burn out" established infections. Captan, folpet (phaltan),
and dodine (Cyprex) possess both fungicidal qualities. Other fungicides that 
have good protective characteristics and may also partly eradicate established 
infections are maneb, Niacide M, and nabam.
4. Chemotherapeutants are chemicals that are absorbed and distributed 
within the plant to control certain diseases. Very few chemicals (examples are 
cycloheximide and oxyquinoline materials) now available work in this way, but 
chemotherapy is currently a promising field of research.
Modern Fungicides
Since World War II a great many new fungicides have been introduced 
into American agriculture. These chemicals are rapidly replacing such old stand­
bys as Bordeaux mixture, fixed or neutral coppers, lime-sulfur, and wettable or 
paste sulfurs. These older materials are messy to handle and corrosive to spray 
equipment, cause injury to plants, and often reduce the quality and quantity of 
the crops they were designed to protect. Unfortunately, many retail pesticide 
outlets still stock these outmoded fungicides and exclude the generally safer and 
more effective modern chemicals, e.g., captan, zineb, maneb, ferbam, dodine, 
folpet, etc. (Table l).
Fungicides are marketed under a bewildering assortment of trade names.
To relieve confusion, a set of common or "coined" names has been officially 
adopted and is now widely used on package labels in place of--or together with-- 
the more complicated chemical names (called active ingredients).
Table 1 summarizes the common names, active ingredients, trade names, 
and principal uses of the more common modern fungicides.
Other Modern Fungicides
1. Dinocap (Karathane-WD, Karathane Dust, Karathane Liquid Concentrate, 
Capryl, or DNOPC) contains 2-(l-methylheptyl)-h, 6-dinitrophenyl crotonate and 
isomers as the active ingredients. This fungicide is specific for powdery mil­
dews. It has good eradicant action but little residual. Dinocap has replaced 
sulfur in many multipurpose sprays and dusts. It is compatible with practically 
all fungicides, insecticides, and miticides. Do not use in hot weather (above 
85 F.). Apply when foliage will dry rapidly.
Table 1. Modern Fungicides and Their Uses
Common name Active ingredient Trade names Principal uses and remarks
Captan N- (trichlorome thylthio) 
~k-cyclohexene-1 ,2- 
dicarboximide
Captan 50-W, Captan 75 Seed 
Protectant, Captan-Dieldrin 
60-15 Seed Protectant, Captan 
Garden Spray, Captan 80 Spray- 
Dip, Orthocide 50 or 80 Wet- 
table, Orthocide Fruit and 
Vegetable Wash, Orthocide 75 
Seed Protectant, Orthocide 
Garden Fungicide, etc.
Excellent, safe fungicide to control leaf 
spots, blights, fruit rots, etc., on fruits, 
ornamentals, and vegetables. Seed protectant 
for vegetables, flowers, and grasses. Cutting 
dip. Post-harvest dip for fruits and 
vegetables. Soil drench to control crown 
rot and seedling blights. Widely used in 
multipurpose sprays and dusts. Both a pro­
tectant and eradicant.
Chloranil Tetrachloro-p- 
benzoquinone
Spergon, Spergon Wettable, 
Spergon Seed Protectant, 
Spergon Spray Powder, 
Niagara Seed Protectant, 
Geigy SP 50, etc.
Seed and bulb treatment for flowers, vege­
tables, and grasses. Soil drench for crown 
rot of flowers. Corm and bulb dip for 
flowers. Sprays and dusts for certain 
foliage diseases.
Dichlone 2,3-dichloro-1, b - 
naphthoquinone
Phygon, Phygon-XL, Phygon 
Seed Protectant, Phygon-XL 
Micronized, Niagara Phygon, 
Phygon Wettable Powder, 
Stauffer Phygon, etc.
Seed treatment for certain vegetables and 
flowers. Spray for certain blights and 
fruit rots of vegetables and fruits. Soil 
drench to control damping-off. Treat as 
directed. Injurious at temperatures above 
85 F. Only eradicative.
Dodine N-dode c y lguan i di ne 
acetate
Cyprex Dodine 65-W, Cyprex 
Dodine Dust, Melprex
Controls certain foliage diseases of 
apple, cherry, strawberry, pecan, roses, 
and other plants. Gives long-lasting 
protection; good eradicant.
Ferbam Ferric dimethyldithio- 
carbamate
Fermate Ferbam Fungicide, 
Karbam Black, Carbamate, 
Ortho Ferbam j6, Orchard 
Brand Ferbam, Coromate, 
Ferbam W-76, Stauffer 
Ferbam, Ferberk, Nu-leaf, 
Fermocide, Narbam, etc.
General fungicide to control many foliage 
diseases of flowers, trees, shrubs, and 
fruits. Soil drench to control damping- 
off and seedling blights. Used in multi­
purpose fruit sprays. May leave an ob­
jectionable black deposit on flowers, 
woodwork, etc. Mostly protective.
Folpet N-trichloromethyl- Corona Folpet 50 Wettable, A close relative of captan and will prob-
(Phaltan) th i opht ha1imide Ortho Rose Garden Fungicide, 
Ortho Phaltan 50 Wettable, 
Niagara Phaltan 50 Wettable, 
Stauffer Folpet, etc.
ably be used for the same purposes. Con­
trols many powdery mildews. Follow manu­
facturers directions. Both a protectant 
and an eradicant.
Maneb Manganese ethylene - 
bis(dithiocarbamate)
Manzate Maneb Fungicide, 
Manzate 75, Dithane M-22, 
MEB, etc.
General fungicide to control foliage and 
fruit diseases of vegetables, trees, 
flowers, and some fruits. Very useful for 
tomato and potato. Used in multipurpose 
sprays and dusts. Mostly protective.
Table 1, Modern Fungicides and Their Uses (Continued)
Common name Active ingredient Trade names Principal uses and remarks
Nab am
*
Disodium ethylene - 
bis(dithiocarbamate)
Dithane D-l^, Chem-Bam, 
Nabam Liquid Fungicide, 
Ortho Nabam Liquid Spray, 
Niagara Nabam Solution, 
Parzate Liquid Nabam Fungi­
cide, FSB Nabam 22, etc.
Used with zinc sulfate to make a tank-mix 
zineb. Foliage spray or soil drench for 
potatoes, tomatoes and other vegetables, 
and ornamentals. Mostly protective.
Thiram
(TMTD)
Bis-dimethylthiocar- 
bamoyl)disulfide
Tersan 7 5  > Thylate Thiram 
Fungicide, Arasan, Delsan A~D, 
Thiram 5 0  Dust, Panoram 7 5 j  
Panoram D-31, Thiram 7 5 W ,
Penco Thiram, Spotrete, etc.
Seed and bulb treatment on vegetables, 
flowers, and grasses. Controls certain 
lawn, fruit, and vegetable diseases. Soil 
drench for crown rot and damping-off. Only 
protective. Used in multipurpose mixes.
Zineb Zinc ethylene - 
bis(dithiocarbamate)
Dithane Z - 7 8 ,  Parzate Zineb 
Fungicide, Parzate C or D, 
Ortho Zineb 7 5  Wettable, Ortho 
Dust, Chipman Zineb, Niagara 
Zineb, Penco Zineb, etc.
Excellent, safe fungicide for vegetables, 
fruits, flowers, trees, and shrubs. Also 
useful on lawns and seed beds as a soil 
drench to control crown and root rots. Used 
as multipurpose mixes on many vegetables and 
flowers. Only protective.
Ziram Zinc dimethyl- 
dithiocarbamate
Zerlate Ziram Fungicide, 
Karbam White, Z-C Spray or 
Dust, Corozate, Orchard Brand 
Ziram, Penco Ziram, Ortho 
Ziram, Stauffer Ziram, 
Zirberk, Opalate White, etc.
General, safe fungicide, useful for vege­
tables and ornamentals, especially tender 
seedlings. Used as multipurpose mixes on 
many vegetables and flowers. Only pro­
tective. Used as a soil drench to control 
damping-off and seedling blights.
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2. PCNB (pentachloronitrobenzene) is a long-lasting soil fungicide.
It is sold as Terraclor, Tilcarex, Tritisan, Botrilex, Folosan, Best Turf Fungi­
cide, Brassicol, PCNB, and Fungiclor as a 10, 20, or 40 percent dust, a 75 per­
cent wettable powder, or a 25 percent emulsiftable concentrate. PCNB controls 
various soil-borne root, stem, and crown rots of flowers, vegetables, ornamentals 
and lawngrasses, clubroot of crucifers, potato scab and scurf, pink rot of celery, 
and damping-off of many plants. It is often mixed with captan, ferbam, ziram, 
Dexon, dichlone, or folpet, and applied as a "shot-gun" dust or spray in the seed­
bed to control root and stem rots, damping-off, and other diseases.
3. Cycloheximide (Acti-dione) is an antifungal antibiotic that is ab­
sorbed through plant surfaces and distributed locally within a plant to check or 
eradicate infections. It also protects against other organisms. Acti-dione is 
effective against powdery mildews, cherry leaf spot, certain rusts, and several 
lawn diseases. Various formulations (e.g., Acti-dione BR, PM, RZ, Ferrated, 
Acti-dione-Captan and Acti-dione-Thiram) are sold for different purposes. Acti- 
spray comes as a tablet that dissolves in water. Acti-dione is used at concentra­
tions as low as one part In one million parts of water. Do not overdose with this 
material. Other antifungal antibiotics may have a place in the future.
b. Phenyl (organic) mercury materials are useful in controlling a num­
ber of lawn diseases, certain leaf blights and spots of trees and shrubs, bulb 
and corm rots, a few fruit diseases (e.g., apple scab, strawberry foliage dis­
eases), and seedling blights. These materials act primarily as eradicant fungi­
cides. Organic mercuries are sold as liquids: PMAS, Puratized Agricultural Spray,
Puratized Apple Spray, Liquiphene Apple Scab Fungicide, Ortho LM Apple Spray,
Morton Soil Drench, Pano-drench, Phenyl Mercury Lactate, 10 percent Phenyl Mercury 
Acetate, and as powders: Phix, Coromerc, Chipco Merbam Turf Fungicide, and
Semesan.
Ceresan 75, 100 and 200, Panogen 15 and h-2, Chipcote 25, 50 and 75, 
Semesan, Semesan Bel, Ortho LM Seed Protectant, Elcide 73, and Ernmi are useful 
for treating small grain and other types of seeds, tubers, and bulbs.
5. Lawn fungicides. The trend is toward use of multipurpose fungicide 
mixtures that control a number of lawn and turf diseases. The more widely avail­
able mixes are Ortho Lawn and Turf Fungicide, Mico Turf Fungicide, Tersan 0M, 
Thimer, Panogen Turf Spray, Kromad, Ortho Lawn Disease Control, and Acti-dione- 
Thiram. Zineb, Dyrene (Asgrow Turf Fungicide, Turf-Tox) and Semesan Turf Fungi­
cide also control a number of turf diseases. More specific turf fungicides often 
contain cadmium (e.g., Cadminate, Patterson's Liquid Turf Fungicide, Caddy), a 
mixture of thiram and cadmium (Cad-trete), mercury chlorides (Calo-clor, Calo- 
cure, Woodridge Mixture "21," Bi Cal, Fungchex), or phenyl mercury (PMAS, 
Liquiphene Turf Fungicide, Hydromix Summer Lawn Tonic, etc.).
6. Soil fumigants are applied to the soil several weeks before plant­
ing. These chemicals generally break down In the soil to release a toxic gas that 
kills not only fungi, but also bacteria, nematodes, weed seeds, insects, and other 
animal life in the soil. Certain fumigants move through the soil slowly and re­
quire only a water "seal" after application. Other fast-acting ones must be con­
fined with a plastic film or other covering to retain the fumes. The most useful 
fumigants to control fungi causing wilts, damping-off, root and crown rots, and 
other diseases include formaldehyde, chloropicrin or tear gas (larvacide, Picfume,
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Triclor, Aquinite, etc.), methyl bromide (Bromex, Brozone, Pano-Fume, Weedfume,
Edco MBX, Pano-Brome, Pathofume, MBC Fumigant Trizone, Trifume, Tri-con, Dowfume 
MC-2, Bed-Fume, Pestmaster Soil Fumigant, Kolker Methyl Bromide, Mumfume, etc.),
SMDC (Vapam, V.P.M. Soil Fumigant, Chem-Vape), DMTT or Dezomet (Mylone, Mico-Fume, 
Soil Fumigant M, Barber "Pre-Plant" 50-D), and Vorlex Soil Fumigant or Trapex. All 
of these materials should be used strictly according to the manufacturer's recom­
mendations. Observe all safety precautions listed on the package label.
7. Soil fungicides are usually applied as dusts or soil drenches to con­
trol damping-off, seedling blights, root rots, wilts, and other diseases. A 
number of these fungicides have already been mentioned, e.g., captan, chloranil, 
dichlone, ferbam, folpet, nabam, PCNB, thiram, zineb, and ziram. Other chemicals 
applied to the soil are Pano-drench, Morton Soil Drench, Semesan, Dexon, Fulex 
A-D-0, Gerox, Natriphene, Shell SD 4741 (experimental), Wilson's Anti-Damp,
Chinosol, Sunox, and CM-19 (Amphyl, Lysol, Morven). Use these chemicals accord­
ing to the manufacturer's directions.
8. Miscellaneous fungicides. A large number of fungicides are avail­
able that at present have limited uses. Some of these are dichloran (Botran, 
Allisan, DONA), Dithane S-31, Dithane M-45 (may replace Dithane D-l4 or M-22), 
difolatan (Folcid, Ortho Folcid), glyodin (Crag Liquid Glyodin, Glyoxide Dry, Glyox- 
alidine), Polyram, Mico-Ban 531* Mildew King, Miller 658 Fungicide, Niacide (A, M, 
and Z), polytrap, Omazene, Amobam, Chem-O-Bam, Nabac, G-ll, Copper Oleate, Vancide 
(F, M, 51), and dinitro materials (Elgetol, Elgetol 318, Sinox, Krenite, Capsine, 
DN-Dry Mix, Dn-289., etc.
Fungicide suggestions and recommendations for Illinois are given in the 
following publications:
A. Fruit
Pest Control in Commercial Fruit Plantings (Revised 1963).
Fruit Leaflet No. 1 - Strawberries--Spray and Dust Guide.
Fruit Leaflet No. 4- - Pest Control Guide for Blueberries, Brambles, Grapes, 
Gooseberries, Currants.
Fruit Growing No. 7 - Combination All-Purpose Spray Schedule for the Home 
Fruit Garden.
B. Vegetables
Vegetable Seed Treatment. Report on Plant Diseases No. 915*
Damping-Off and Seedling Blights of Vegetables. Report on Plant Diseases 
’ No. 916.
Vegetable Diseases. Illinois Extension Circular 802.
Illinois Vegetable Garden Guide. Extension Circular 8l6.
Tomato Diseases and Insect Pests. Illinois Extension Circular 809.
C. Field Crops
Diseases of Wheat, Oats, Barley, and Rye. Illinois Natural History Survey 
Circular 48.
Fungicide Seed Treatment for Small Grains. Report on Plant Diseases 
No. 1001 (Revised)
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D. Lawn and Turfgrasses
Lawn Diseases in the Midwest. North Central Regional Extension Publication 
No. 12
Diseases of Bluegrass Lawns. Report on Plant Diseases No. 400.
Turfgrass Disease Control. Report on Plant Diseases No. 402.
E. Trees
Illinois Trees: Their Diseases. Illinois Natural History Survey Circular
76 (Second Printing).
F. Ornamentals
Diseases of Ornamental Plants. Special Publication No. 3, University of 
Illinois College of Agriculture.
G. Soil Treatment
Soil Disinfestation Methods and Materials. Illinois Extension Circular 
(In Press).
Additional Reading
The Scientific Principles of Crop Protection. 1959* Hubert Martin. Published 
by Edward Arnold Co.; London.
Guide to the Chemicals Used in Crop Production. 1961. Hubert Martin. Fourth 
edition. Publication 1093.? Canada Department of Agriculture. London, 
Ontario, Canada. 3^7 p.
Pesticide Handbook. D. E. H. Frear. Published by College Science Publishers, 
State College, Pennsylvania. (Revised annually).
Pesticide Index. D. E. H. Frear. Second edition. College Science Publishers, 
State College, Pennsylvania.
Pesticides, Past, Present, and Prospects (in 3 parts). Carl D. Fisher. Chemical 
Week. Volume 79, Nos. 17, 18, 20.
Summary of Registered Pesticide Chemical Uses. Pesticide Regulation Branch,
Plant Pest Control Division, Agricultural Research Service, United States 
Department of Agriculture (plus index and supplements).
The Nature and Uses of Modern Fungicides. 1961. E. G. Sharvelle. Burgess 
Publishing Co., Minneapolis, Minnesota. 308 p.
The Merck Index. Merck & Co., Inc. i960. Rahway, New Jersey. 1672 p.
Principles of Fungicidal Action. 1956. J. G. Horsfall. Chronica Botanica Co., 
Waltham, Massachusetts.
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DIKECTED WEED SPRAYS FOR CORE AND SOYBEANS
E. L. Knake
Many farmers are interested in post-emergence -weed control methods and 
materials that can he used after -weeds can he seen. As with most weed control 
methods and materials, the major considerations are crop tolerance, dependability 
for controlling weeds, availability of suitable application equipment, and cost.
In addition to 2,A-D, for post-emergence control we have dinitro, herbi- 
cidal oils, nitrogen solutions, dalapon, flame cultivation, and linuron (Lorox). 
Except for 2,A-D, the major problem with most of these materials is crop tolerance. 
Although suitable equipment for directing applications offers a way to reduce the 
amount of chemical that contacts the crop plants, true crop tolerance would be 
highly desirable and would offer many advantages over dependence on physical place­
ment to avoid crop injury.
One of the early herbicides used for both corn and soybeans is dinitro. 
Results, however, have been quite variable, depending on growing conditions, and 
use of dinitro for early post-emergence application in corn and soybeans has never
become very popular.
Herbieidal oils are being used as directed sprays in cotton, but they 
have not given much help in corn and soybeans.
Nitrogen solutions have been mixed with 2,A-D to help control grasses as 
well as broad-leaved weeds. This mixture has been used primarily in the south for 
late-season weeds. In Illinois, the early weeds are the major problem. Nitrogen 
solutions can damage plants by contact action and are not selective.
Some work has been done with low rates of dalapon (Dowpon) applied as a 
directed spray, but corn does not have good tolerance to it. Two pounds of Dowpon, 
which has generally been the suggested rate, may be sufficient for small weeds, 
but the rate needs to be increased as the size of weeds increases. And as the 
rate is increased, the possibility of crop damage increases.
Research has been done with flame cultivation to control weeds in corn 
and soybeans at Urbana, but at this stage of the game the potential for flame 
cultivation does not appear very promising in Illinois. Other alternatives ap­
pear to be more practical.
Lorox may be used for post-emergence control of weeds in corn. Under 
favorable conditions it has given good kill of grass weeds when they are about 
5 inches high or less. Here again, however, higher rates will control larger 
grass, but the possibility of crop damage increases as the rate is increased, 
since corn does not have good tolerance to Lorox.
Eventually we can expect to develop more selective post-emergence 
herbicides. But until that day comes, present materials and methods pose 
several problems in addition to those already mentioned.
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To at least partly compensate for the lack of true selectivity, we can 
direct the sprays to keep them off the crop as much as possible but still get good 
weed coverage. The boom sprayer that most farmers have been using for D and 
insecticides usually does not have booms rigid enough for accurately directing such 
sprays as Lorox, Several companies are manufacturing equiment that does appear to 
be satisfactory. Most of this equipment has skids that ride on the soil surface 
to maintain the nozzles at a constant height. This arrangement should be satisfac­
tory for fields with level seedbeds and with uniform crop heights. But it may not 
be satisfactory for fields with minimum tillage or with uneven crop heights.
The nozzles should be placed where they are readily visible by the oper­
ator, and a convenient shut-off valve should be provided so that the sprayer can be 
turned on only in those parts of the field where weeds exist. Many farmers want to 
spray and cultivate at the same time.
Ideally there should be a certain height differential between crop and 
weeds. With Lorox, for example, a weed height of ^ or 5 inches and a corn height 
of 15 inches should be about right. However, the growth rate of crop and weeds 
and the height differential will vary with such factors as soil moisture, rainfall, 
temperature, and kind of weeds. Variation will also occur from season to season.
A greater height differential could be obtained by using a practice like 
delayed planting or rotary hoeing to give the crop more of a head start on the 
weeds.
Soybeans will pose a more critical problem than corn because the soybean 
leaves are closer to the ground. Corn also grows faster than soybeans, giving more 
of a height differential between annual grass and corn. The differential would be 
less pronounced between corn and broad-leaved weeds, which often grow at about the 
same rate.
Some post-emergence materials may require 15 or 20 gallons of water per 
acre for banding, which is more than is being used for pre-emergence or post­
emergence 2,4-D applications.
The density of the weeds can affect the amount of spray that is required, 
the~<coverage pattern, and the results.
When you plan your total weed control program, where do directed post­
emergence sprays fit in? It would not be wise to rely on the directed spray alone, 
since weather may prevent timely application. If a pre-emergence herbicide is not 
effective, you have a "second chance" with other methods; but if post-emergence is 
not effective on grass, there may be no second chance. If a pre-emergence herbicide, 
early rotary hoeing or, row cultivation gives satisfactory control, there would be 
little need for a directed spray.
Some farmers may wish to be ready to use a directed spray if pre-emergence 
herbicides fail or if rain prevents timely cultivation. Such control should be only 
an added tool and not a replacement for pre-emergence application and cultivation 
equipment. Its purpose would be primarily to help with the increasing problem of 
controlling annual grasses directly in the crop row. To control broad-leaved weeds,
2,4-D would still be more economical and practical.
Present post-emergence materials and methods will no doubt continue to be 
used, but post-emergence spraying of annual grass weeds will not fully "come of age" 
until more selective herbicides are developed.
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TURF INSECTS 
Steve Moore
Lawn webworms and white grubs caused the most important insect prob­
lems in turf in 1963* A high overwintering population of webworms probably 
exists again this year.
To control- lawn webworms., early detection of the infestation is impor­
tant. Homeowners should begin looking for the worms about two weeks after a 
heavy moth flight. Pouring a gallon of water containing l/h- cup of detergent or 
1 tablespoon of 1-2 percent pyrethrin emulsion over a square yard of lawn will 
bring the worms to the surface in about 10 minutes. One or more worms per square 
foot of lawn will justify treatment.
For treatment, spray the lawn with 2 pounds of actual sevin per 10,000 
square feet, or apply 1 pound of actual diazinon as granules per 10,000 square 
feet. In spraying, use 100 gallons of water or more, and do not water for three 
days after treatment. Repeated treatments may be needed if reinfestation occurs.
White grubs can be controlled by applying 0.5 pound of actual dieldrin 
or 2.5 pounds of actual chlordane as a granule or spray per 10,000 square feet 
of lawn. After application, water the lawn thoroughly to soak the insecticide 
through the sod to the soil below. One treatment should provide protection for 
three to five years.
PRE-EMERGENCE WEED CONTROL IN SOXBEANS
F. W. Slife
The demand for pre-emergence weed chemicals for use in soybeans increased 
in 1963, and- indications are that these materials will be used even more widely in 
1964. Although some of the chemicals now being used for pre-emergence control of 
weeds in soybeans cause some injury and loss of stand, farmers apparently do not 
consider this a great problem, since they continue to use these materials.
In our experimental work it has not been possible to show that a 10$ 
loss in stand due to a pre-emergence treatment will affect the final yield. Soy­
beans have a tremendous capacity to recover from herbicide damage in the early 
stages of growth, and the treatment does not appear to affect soybean yields so 
much as corn yields.
The materials presently being used on soybeans and a new one for 1964 
are discussed briefly below:
Randox. Primarily because of the increase in giant foxtail, Randox is 
being used on an increasing acreage to control weeds in soybeans. Results have 
generally been satisfactory. Although Randox is usually not suggested for use on 
soils that have a low clay and organic matter content, it is possible that this 
material could be used on heavy foxtail infestations in southern Illinois. The 
reason is that our studies show that if the first crop of foxtail in soybeans is 
controlled, and the control lasts for two or three weeks, the soybeans will have 
shaded the row area enough to give the foxtail little chance to geminate after 
that time. Although Randox generally gives control for only four to six weeks 
on the heavier soil types, and even less on the lighter soil types, this may 
still be enough to make it a practical treatment in soybean fields.
Randox has been approved for use on soybeans at the rate of 5 pounds 
per acre,broadcast, starting in 1964. This rate, which is an increase of one pound 
per acre, might increase the residue enough to make it acceptable on the lighter 
soil types. However, since this is not yet known, it might be well to compare 
Randox with other materials to control a serious foxtail infestation on the 
lighter soil types.
Amiben. Amiben was sold for the first time in 1963 on a rather large 
scale. Weed control was generally excellent in areas that received rainfall with­
in 10 days to two weeks after planting. Amiben appears to control annual grasses 
slightly better than the annual broadleaf weeds, but annual morning glory is the 
only annual broadleaf that seems to have a high degree of tolerance to it. Some 
stunting of soybeans occurred where rain fell within a few days after treatment, 
and in 1963 for the first time some loss in stand was reported. This loss could 
not be correlated with either soil type or weather. Amiben still appears to be 
excellent for use on soybeans to control annual grasses and most broadleaf weeds, 
but it does not have the selectivity that Randox does.
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Alanap. Alanap continues to do an acceptable job of controlling weeds 
in soybeans, even though it occasionally injures the plants. It controls annual 
grasses quite well and most of the broadleaves with the notable exception of 
smartweed.
Lorox. Although this chemical is relatively new, it has been under 
test for several years. Rates appear to vary considerably with soil type, heavier 
rates being required on the heavier soil types. Lorox appears to do a good job 
of controlling annual grasses and most broadleaf weeds.
For 1964 we are suggesting trial use of Lorox, particularly on the 
lighter soil types of southern Illinois, at 1 pound of active ingredient,broad­
cast, per acre. We believe this rate will give reasonably good selectivity on soy­
beans, but the leeway between good weed control and injury to soybeans is small. 
This material is not suggested for use on the heavy soils in central and northern 
Illinois, primarily because as much as 3 pounds per acre, broadcast, would be needed 
and we believe soybeans would be much less tolerant to this rate even though the 
heavier soils would help to prevent leaching. It may be that further research 
will indicate that Lorox also has a place on soybeans in the northern two-thirds 
of the state.
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1964 GUIDE FOR CHEMICAL WEED CONTROL IN FIELD CROPS 
E. L. Knake and F. W. Slife
This guide for using weed control chemicals is based on research results 
of the Illinois Agricultural Experiment Station, other experiment stations, and 
the U. S. Department of Agriculture.
The guide does not include all herbicides that are commercially avail- . 
able. However, an attempt has been made to include materials that have been tested 
and have shown the most promise for controlling weeds under Illinois conditions. 
Consideration was given to soils, climate, crops, and weed problems of the state.
The field of chemical weed control is still relatively new. The ma­
terials now available are not perfect. Such factors as rainfall, soil type, and 
method of application affect the degree of control. Under some conditions damage 
may result to crops to which the chemicals are applied. In some cases chemical 
soil residues may damage crops grown later.
When considering use of a herbicide, the user should consider both the 
risk involved in using a herbicide and the yield losses caused by weeds. The risk 
can be decreased by following these precautions:
Use herbicides only on those crops for which they are specifically ap­
proved and recommended.
Use only recommended amounts. Applying too much of a herbicide may 
damage the crop, be unsafe if the crop is to be used for food or feed, and be 
costly.
Apply herbicides only at times specified on the label. Observe the recom­
mended intervals between treatment and pasturing or harvesting of crops.
Wear goggles, rubber gloves, and other protective clothing as recom­
mended on the label.
Guard against possible injury to nearby susceptible plants.
Since manufacturers1 formulations and labels are sometimes changed and 
government regulations may be modified, always refer to the most recent product 
label for specific information.
This guide is provided for your information. The University of Illi­
nois or its agents assume no responsibility for results from using herbicides, 
whether or not they are used in accordance with suggestions, recommendations, or 
directions of the manufacturer or any governmental agency.
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1964 GUIDE FOR CHEMICAL WEED CONTROL IN FIELD CROPS
Crop or weed Chemical Rate
Corn, pre- Randox 4 lb.
emergence
Atrazine 2 to 3 lb.
Randox-T See label for
rate
Remarks
Controls annual grasses. Do not 
use on sandy soils. Has performed 
better on soils with high organic 
matter than on those with low 
organic matter. Granules perform 
well and help reduce irritation 
to skin and eyes.
Controls annual grasses and broad­
leaved weeds. Use the lower rate 
on light-colored soils. Performs 
better on soils with low organic 
matter than on those with high 
organic matter. Granular formu­
lation discontinued in 1964. In­
jury to spring oats and soybeans 
has sometimes occurred the follow­
ing year. It is recommended that 
corn be planted a second year, with 
no additional atrazine before plant­
ing crops other than corn.
Controls annual grasses and broad­
leaved weeds. Granules help reduce 
irritation to skin and eyes. Do 
not use on sandy soils. Corn 
tolerance not quite so good as with 
Randox. Certain vegetable crops 
planted the year after application 
ha've been injured.
The following herbicides are also available for corn, pre-emergence, but for crop 
tolerance and degree of weed control are less preferable than those listed above.
2,4-D ester 1 l/2 lb. liquid
or 2 lb. granular
Knoxweed 42 2 lb. Eptam
1 lb. 2,4-D
For control of broad-leaved weeds. 
May give some control of annual 
grasses. Some hazard to corn if 
heavy rains occur soon after treat­
ment. Do not use on sandy soils.
Trial use. Controls annual grasses 
and broad-leaved weeds. Hazard to 
corn appears to be less than from 
3 lb. rate of Eptam alone. Incor­
poration not necessary. Commercial 
label clearance in process.
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Crop or weed
Corn; post­
emergence
Soybeans; pre­
emergence 
(Amiben or 
Randox 
preferred)
The following 
tolerance and
Chemical Rate Remarks
Lor ox 2 lb. (k lb.
50°jo wettable 
powder) plus 
1 l/2 pt. Surfact­
ant UK in 40 gal. 
water.
Trial use. Corn should be at least 
15 inches and weeds preferably not 
over ^ or 5 inches. Apply as di­
rected spray in bands. Use special 
equipment to give good coverage of 
weeds; but try to keep the spray off 
the corn; since corn does not have 
good tolerance. Do not apply within 
60 days of harvest.
Randox k lb. Controls annual grasses. Do not use 
on sandy soils. Has performed best 
on soils with high organic matter. 
Granules perform well and help re­
duce irritation to skin and eyes.
Amiben 3 lb. For control of annual grasses and 
broad-leaved weeds. Although weed 
control is often outstanding; some 
soybean damage occurred particularly 
in 19^3* A 2-pound rate may be used 
except on heavy clay soils or those 
with high organic matter but has 
not controlled weeds as well as the 
3-pound rate.
pre-emergence herbicides are also available for soybeans; but for crop
degree of weed control they are less preferable than the above.
Alanap k lb. Controls annual grasses and broad­
leaved weeds. May reduce stand; 
particularly if heavy rain follows 
application. Does not give good 
control of smartweeds. A mixture 
of Alanap and CIPC may be used to 
control smartweed.
Sodium PCP See label for 
rate
Controls broad-leaved weeds better 
than grasses. Most effective on 
soils with low organic matter.
May cause some injury to soybeans. 
Dust or spray causes sneezing and 
is irritating to skin.
Lorox 1 lb. active (2 
lb. 50^ wettable 
powder) for light- 
colored silt loam. 
See label for 
rates on other 
soils.
Trial use. Primarily for light- 
colored soils of southern Illinois. 
Some damage has occurred. Tolerance 
of soybeans not yet well established
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Soybeans , 
post­
emergence
Sorghum
Small grain, 
no legume 
sown
Small grain as 
companion crop 
with under- 
seeded legumes
Pasture, 
permanent 
grass
Canada
thistles
^(2,4-DB) See label for 
rate
Propazine 2 lb.
2,A-D amine l/k to l/2 lb.
MCP amine l/k lb.
or 2,^-D
amine
Use only for serious cocklebur 
problems. Apply from 10 days 
before bloom to mid-bloom. Soy­
beans may be damaged, especially 
if rate is exceeded.
Apply as pre-emergence similar to 
atrazine. Sorghum may be used 
for grain or feed, but not for 
forage. Do not plant land to 
any crop other than sorghum for 
at least 18 months.
Apply after grain tillers but be­
fore boot stage, not during milk 
stage. Do not apply in fall to . 
fall-seeded grain. Oats are more 
sensitive than wheat and barley.
Respray in stubble after harvest 
to control some perennials.
Treat in spring only. Apply after 
grain tillers and before boot stage, 
but after small grain and weeds 
form canopy over legumes. May re­
duce stand. Do not use on sweet 
clover.
2,A-D amine l/2 to 2 lb.
or 2,^-D
ester
Amount of 2,^-D depends on weed 
species to be killed. Re­
treatment may be required. Will 
kill or severely injure more 
legumes.
Recommendations for Specific Weeds
Amitrole or 
Amitrole-T
4 lb. (8 lb. 
commercial 
product) in 
20-30 gal. 
water
2,A-D amine 1/2 to 1 lb. in 
or 2,A-D 5“20 gal. water 
ester
Apply to spring growth or regrowth 
when thistles are 6 to 8 inches 
high. Cover foliage completely. 
Plow at least two weeks later, 
and plant to corn. Do not plow 
before treating. If used in pas­
tures, do not graze for eight 
months after treatment. In grain 
stubble, clip and treat regrowth 
when 6 to 8 inches high.
Apply before thistles bloom. May 
require two or three treatments a 
year. Some strains of thistles not 
controlled with 2,^4--D.
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Crop or weed 
Quackgrass
Johnsongrass 
old grass
Johnsongrass
seedlings
Johnsongrass 
in small- 
grain stubble
Chemical Rate
Atrazine ^ lb. in 20-30 
gal. water
Amitrole-T 2 lb. (l gal.)
in 20-30 gal. 
water
Dalapon 6 to 8 lb. com­
mercial product^ 
in 30-A0 gal. 
water
Dalapon 10 lb. commercial 
product in 30-AO 
gal. water
Eptam 3 lb. in 20-30
(for corn) gal. water
Amiben 3 lb. in 20-30
(for gal. water
soybeans)
Dalapon 8 lb. commercial
product in 30 -^ -0 
gal. water
Remarks
In fall; spray quackgrass before 
ground freezes. Alternatives are 
either to make a single spring 
application of k lb. atrazine at 
least three weeks before plowing 
or to use a split application of 2 
lb. atrazine at least three weeks 
before plowing in fall or spring 
and 2 lb. atrazine as broadcast pre­
emergence. After either fall or 
spring treatment; plant only corn 
for two consecutive years. See 
label for rates on sandy soils.
Apply in spring when quackgrass 
is 4 to 6 inches high. Wait.10 
to 1^- days and plow. Plant corn 
as soon as possible; using 2 to 3 
lb. rate of atrazine as pre­
emergence.
In spring before planting corn 
or soybeans; apply to quackgrass 
when 6 to 10 inches high. Plow 
7 to 10 days later. Wait three or 
four weeks before planting corn or 
soybeans.
Apply in spring before planting 
corn or soybeans when Johnsongrass 
is about a foot high. Wait 10 
days after treatment to plow. Wait 
two or three weeks after plowing to 
plant.
Apply as pre-emergence when crop is 
planted. Applying in lA-inch bands 
will reduce cost. Incorporate into 
top inch of soil with rotary hoe 
or harrow. May slightly reduce 
stand.
Apply as pre-emergence when soy­
beans are planted. Applying in 
l^ l--inch bands will reduce cost.
Harvest grain, clip or chop 
stubble, and treat regrowth when 
12 to lA inches high. Fall-plow. 
Plant corn or soybeans the follow­
ing spring, and cultivate frequently 
to control Johnsongrass seedlings. 
For pre-emergence, use Eptam for 
corn or Amiben for soybeans.
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Crop or weed Chemical Rate Remarks
Johnsongrass 
spot treat­
ment
Atlacide
Sodium
chlorate
6 lb. per sq. 
rod
4 lb. per sq. rod
May be mixed with water and used as 
spray or used dry. Sterilizes the 
soil for one year or more. Sodium 
chlorate presents some fire hazard. 
Read label.
Johnsongrass 
spot treatment 
for roadside 
fence rows
Dalapon 1 lb. commercial 
product in 5 gal* 
water
Apply when grass is 1 to 2 feet 
high. Treat again in three weeks.
(See Illinois Circular 827 tor further details on Johnsongrass.)
Wild garlic 
& onions in 
cornstalks 
or soybean 
stubble ^
2,^-D ester 2 to 3 It. in 
10 gal. water
Apply in October or November or in 
late February, March, or early 
April for bulblet control. Winter- 
plow if possible, but delay plowing 
three to four weeks after treatment. 
Repeat treatment for two or three 
years. Treatment can be used for 
grass pasture without plowing.
Wild garlic 
& onions in 
wheat
2,k-D ester l/2 lb. in 10 
gal. water
Apply in spring after grain has 
tillered, but before boot stage. 
Will not kill all garlic, but 
plants not killed will usually be 
distorted so that combine will miss 
them if wheat is not lodged. May 
reduce grain yield. May destroy 
legume underseeding.
Giant foxtail Use pre-emergence herbicides when 
Illinois Circular 828 for further
planting corn or soybeans. See 
details on giant foxtail.
Fence rows 2.4- D amine 
or
2.4- D ester
l/2 to 2 lb. in 
10 gal. water
To control broad-leaved weeds. 
Apply in late spring or early 
summer when plants are growing 
rapidly, but before blooming. Use 
extreme care to avoid drift onto 
susceptible crops or ornamental 
plants. Do not use ester form in 
vegetable crop areas.
Dalapon 5 to 8 lb. com­
mercial product 
in 30-40 gal. 
water
To control grasses. Apply before 
grass heads out. 2,4-D may be 
added to control broad-leaved 
weeds. Completely cover foliage.
Control of Woody Plants
Crop or weed Chemical Rate Remarks
Foliage treat­
ment
2,4-D ester 3 It. in 100 gal.
or 2,4,5~T water
ester or
mixture of
both
Apply when leaves are full size in 
spring and before slow summer 
growth. For mixed brush, use mix­
ture of 2,4-D and 2,4,5-T. To con­
trol brambles, use 2,4,5-T.
Animate 60 lb. in 100
gal. water
Apply when leaves are full-size, 
before slow summer growth. Causes 
less hazard to nearby desirable 
plants than 2,4-D and 2,4,5-T. 
Kills grasses.
Bark or stump 2,4,5-T
treatment ester
16 lb. in 100 Apply in winter or summer to stump
gal. fuel oil or or to base of plant from 1 to 2 
kerosene feet above ground line. Spray
until it runs off. For trunks over 
5 inches in diameter, apply in 
frills or girdles.
Soil treatment Dybar
or
Urab
1 tbsp. pellets 
on ground to cover 
l/2 to 1 sq. ft. 
around tree or 
bush
Can be applied dry any time of 
year, but late winter or early 
spring is best. Kills most 
species of woody plants. Some 
species do not die until second 
year after treatment. Do not 
treat where roots of desirable 
species grow.
^Unless otherwise indicated, rates indicate active ingredient or acid equivalent per 
acre broadcast.
IMPORTANT: ALWAYS READ AND FOLLOW INSTRUCTIONS ON THE LABEL.
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FUNGICIDE, NEMATOCIDE, AND PRESERVATIVE TOLERANCES 
AND USE RESTRICTIONS APPROVED AS OF JANUARY 1, 1964
Under the provisions of the Miller Amendment (Public Law 518), the Food 
and Drug Administration of the U. S. Department of Health, Education, and Welfare 
has established tolerances or limits on the amount of pesticide a raw agricultural 
food product may carry in interstate commerce. Growers, farm advisers, and pesti­
cide company representatives must understand and follow the intent of this law. 
Nearly all pesticides necessary to protect our food crops have satisfactory toler­
ances that permit them to be used and still meet the residue tolerances. Because 
of possible carry-over to meat or milk, forage plants and plant residues used for 
feed are included. Ornamental shrubs, trees, flowers, and lawns are not included 
in the law at present.
Most fungicides are now involved only as they are applied as sprays or 
dusts to the edible portion of the plant or as seed or soil treatments. Nema- 
tocides are included as soil fumigants (Table 3)» Materials applied to the soil, 
the seed, or seedlings in the plant bed are exempt when none of the chemical is 
present at harvest.
Three fungicides are considered nonpoisonous or not deleterious and may 
be used even after harvest in accordance with good agricultural practice. They 
are sulfur, lime, and lime-sulfur. The common copper materials, such as fixed or 
neutral coppers and bordeaux mixture, are exempt from tolerance restrictions when 
applied before harvest, in accordance with good agricultural practice. They are 
not exempt if used at time of or after harvest. Tolerances for some copper com­
pounds on some crops (e.g., basic copper carbonate on pears) have been set for 
post-harvest application. An additional group, including PCNB (Terraclor), 
chloranil (Spergon), and dinocap (Karathane), have no need for a tolerance, since 
they have been shown to leave no residue when applied not closer than 21 days to 
harvest.
Two basic philosophies govern the level of tolerance established:
(l) The tolerance shall reflect the residue normally resulting from good agri­
cultural practice. A material of relatively low animal toxicity may require a 
low tolerance where it customarily is used long before harvest or where a low 
residue deposit results. (2) The tolerance must be so low as to involve no 
hazard to the consumer. A very low numerical tolerance may result from either or 
both of these approaches.
Growers have nothing to fear from the law so long as they use fungicides 
and other pesticides according to the label only on the crops specified, in the 
amounts specified, and at the times specified. Farmers must plan to follow a 
pesticide program that will assure the production of food crops with no excessive 
residues. Food products marketed with residues exceeding F.D.A. tolerances may 
be injurious to consumers, may be confiscated, and may cause the grower to be 
brought to court.
Newly developed materials receive a label clearance (tolerance status) 
as they meet requirements, while old materials may receive tolerances on additional 
crops. Before a label is granted on a crop, the manufacturer must present sufficient
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data on residue analysis and safety. A need for that material on each crop must 
also he certified by the U. S. Department of Agriculture. High costs make it un­
likely that newer materials will be labeled for use on minor crops where the volume 
of use would be small.
At present it costs a chemical manufacturer approximately $2 3/4 million, 
and about 10 years of research, to discover a new pesticide in the laboratory, test 
it adequately for safety to plants, animals, and humans, develop residue analysis, 
build a pilot plant, have it tested by agricultural experiment stations, promote 
the new chemical, and finally sell it.
Several materials that are not permitted on crops at harvest may be 
applied early in the season, since the residues do not persist. An example is the 
use of phenyl mercuric acetate on apple, cherry, peach and pear no later than 
petal-fall and on strawberry, dormant or post-harvest. There is a zero tolerance 
for all mercury-containing compounds on fruits or vegetables as prepared for market. 
Seed going to market for food, feed, or oil purposes containing even one seed 
treated with a mercury fungicide may cause an entire carload to be condemned or 
destroyed.
On food or forage crops, extreme care is needed to be sure that only 
approved materials are applied and that they are used in the manner specified on 
the label.
The Pesticide Regulation Section of the U. S. Department of Agriculture 
has studied residue data submitted by chemical manufacturers and established time 
limitations between the last application of pesticide and harvest. Under normal 
conditions, during this lapse the pesticide residue will decrease to within the 
permitted tolerance limit. Approved time limitations and other restrictions are 
given on the following pages (Tables 1 to 6).
The listing of a fungicide for a crop does not necessarily constitute 
recommendation for control of a disease on that crop by the Illinois Cooperative 
Extension Service and Agricultural Experiment Station.
Table 1. FUNGICIDES--Recommended Time Limitations Between Last Application at Normal Rate and Harvest or Date 
of Last Application (that will keep residues within tolerances set by Food and Drug Administration).
FUNGICIDE USES APPROVED BY U.S.D.A. JANUARY 1, I96A
(FDA-Permitted Tolerance)
CAPTAN FERBAM MANEB ZINEB ZIRAM
CROP 100 ppm. 7 ppm. 7 or 10 ppm. 7 or 25 ppm. 7 ppm.
FRUITS
Apple, crabapple 0 days* ph 7 days** 0** 0 days 0 days
Apricot 0,ph 21 Ik petal fall early covers
Blackberry 0 ho -- lh early July
Blueberry, huckleberry 0 ho - - -- 21 after bloom
Cherries 0,ph 0 petal fall 7 7
Currants - - Ik - - 7 - -
Gooseberry fruits form lh - - 7 A
Grape 0,ph 7 7 7 fruits form
Nectarine 0;Ph petal fall lh 1+0 brush off excess residue
Peach 0,ph 21 lh, 2 if brushed 30 brush off excess residue
Pear 0,ph 7 -- 7 0
Pecan -- - -- -- 1+5--no residue 5 covers (0.1 ppm.)
Plum (prune) 0 7 petal fall 30 0
Quince 7 7 - - A A
Raspberry 0 1+0 - - Ik during harvest
Strawberry 0 lh - - 7 7 or wash fruit
VEGETABLE
Asparagus root dip A - - post-harvest - -
Bean^ snap or green 0,PP h 1+ 7 1+
Bean, lima -- -  - 1+ 7 --
-£
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Table 1--Continued
(FDA-Permitted Tolerance J
CHOP
CAPTAN 
100 ppm.
FERBAM 
7 ppm.
MANEB
7 or 10 ppm.
ZINEB
7 or 25 ppm.
ZIRAM 
7 ppm.
VEGETABLES - Continued
Beet, garden 0;PP A -  - 7 (roots) 25 (tops) 7 (tops)
Broccoli A;PP plant bed 3 or trim & wash 7 7
Brussels sprouts A;PP A 0 7 0
Cabbage A;PP plant bed 7 7 7
Cantaloupe; muskmelon 0;Ph;PP 0 0 0 0
Carrot 0 (roots) 7 (tops) 0 7 (tops) 7 (tops)
Cauliflower A;PP A 0 7 7
Celery 0;pp 0 (strip & wash) 0 (strip & wash) 0 (strip & wash) 0 (strip & wash
Chinese cabbage A -- A 7 _ _
Corn; sweet and pop 10;B;PP A 0;B 0;B -  -
Cucumber 0;Ph 0 0 0 0
Eggplant 0;PP A 0 0 0
Endive; escarole A -  - 7 and wash 7 --
Horseradish A -- -- -- —
Kale; collard A A A 7 0
Kohlrab i A A 0 half grown 7
Lettuce 0;PP plant bed 7 (strip & wash) 7, leaf; 5> head A
Mustard greens A A A 7 -  -
Onions 0,ph A 0 7 (green) 0 (dry)
Parsnip A -- -  - -- -  -
Parsley A -  _ _  _ A
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Table 1--Continued.
________________________________(FDA-Permitted Tolerance)________________________________
CAPTAN FERBAM MANEB ZINEB ZIRAM
CROP 100 ppm. 7 ppm. 7 or 10 ppm. 7 or 25 ppm. 7 ppm,
VEGETABLES - Continued '
Peas A,pp A -  - A 7
Peppers 0,pp plant bed 0 0 0
Potato^ 0,ph 0 0 (0.1 ppm.) 0 0
Pumpkin 0 A 0 0 0
Radish A A -- 0 0
Rhubarb 0 -  - 0 0 0
Salsify A -- -- A . --
Spinach 0,ph A 7 and wash 7 0
Squashes 0 0 0 0 0
Sugar beets -- -- 30,B -- --
Swiss chard A -- -- 7 --
Tomato 0,pp 0 0 0 0
Turnip, rutabaga A 0 A 7 (tops), 0 (roots) 0
Watermelon 0 0 0 0 0
* Number indicates number of days between last application and harvest; 0 = harvest.
** Pacific Northwest only.
A Food and Drug Administration has granted a tolerance, but no approved label exists for use on this crop.
B Do not feed treated tops or forage to dairy animals or animals being finished for slaughter,
ph Cleared for use as a post-harvest dip at 0.12 percent,
pp Cleared for use as a preplanting soil treatment.
a/ Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots.
-A
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Table 2. Label Information on Fungicides of Less General Use.
Fungicide (Tolerance) Crops and Use Restrictions
DIAMMONIUM ETHYLENE BIS- Celery, Corn— to harvest; Onion, Potato, Pumpkin, 
Spinach, Squash,
DITHIOCARBAMATE (Amobam) 
(7 or 25 ppm. as Zineb)
Tomato— 7 days; Lettuce, Peppers— plant bed soil 
drench; Mushrooms— casing soil between "breaks."
CHLORANIL (Spergon) Cantaloupe (Muskmelon)— to harvest; Beets, Lettuce, 
Spinach (2 lb. plus 26 lb. sulfur per acre)--to 
harvest; Broccoli, Brussels Sprouts, Cabbage, Cauli­
flower, Collar!, Mustard, Radish, and Turnip (spray or 
5$ dust)--15 days; Celery, Cole Crops, Lettuce,
Spinach— plant bed soil treatment; Sweet Potato— root 
or sprout dip before bedding.
CYCLOHEXIMIDE (Acti-dione) Cherries— to k days before harvest.
DEXON On food crops is cleared only for seed treatment use 
on Corn, Sorghum, Sugar Beet, and Soybean.
DICHLONE (Phygon) 
(3 or 15 ppm.)
Apple— 1 day before harvest; Apricot— petal fall; 
Cherry, Plum, Prune, and Strawberry— 3 days; Peach 
and Beans--7 days; Pear--first coyer; Raspberry and 
Nectarine--bloom; Cabbage— 28 days after setting com­
bined with 30% sulfur; Celery, Potato (foliage), To­
mato, and Watermelon— to harvest; Potato— seed-piece 
dip; Tomato— plant bed treatment; Sweet Potato— post­
harvest to potatoes before storage and sprout dip be­
fore planting.
DIFOLATAN (Folcid) Potato--no-residue basis; no limitations on time be­
fore harvest is required.
DINOCAP (Karathane) Raspberry, Cantaloupe, Cucumber, Honeydew Melon, 
Muskmelon, Pumpkin, Squash, and Watermelon--7 days; 
Apple, Gooseberry, Grape, Pear, and Strawberry— 21 
days; Apricot and Peach--t5 days.
IODINE (Cyprex) 
(5 ppm.)
Apple and Pear— 5 to 7 days; Cherry--through harvest 
and post-harvest; Strawberry— 1^ days; Black 
Walnut— no time limitation; Pecan--to shucks starting 
to open; Peach— through petal fall (western states 
only). Do not feed pomace from treated Apples to 
livestock. Do not graze meat or dairy animals in 
treated Pecan or Walnut groves.
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Table 2— Continued
Fungicide (Tolerance) Crops and Use Restrictions
DYRENE
(l or 10 ppm.)
Cantaloupe, Cucumber, Garlic, Honeydew Melon, Muskmelon, 
Onions, Pumpkin, Potato, Shallot, Squashes, Tomato, 
Watermelon, and Celery (strip and wash)--to harvest; 
Strawberry--5 days; Blackberry, Blueberry, Huckleberry, 
Loganberry, and Raspberry— lA days.
FO LPET (Fhaltan) 
(50 ppm.)
Apple, Blackberry, Blueberry, Boysenberry, Cantaloupe, 
Cherry (sour), Crabapple, Cucumber, Currant, Dewberry, 
Garlic, Gooseberry, Grape, Honeydew Melon, Huckleberry, 
Leek, Lettuce, Loganberry, Muskmelon, Onion, Potato 
(foliage), Pumpkin, Raspberry, Shallot, Squashes, 
Strawberry, Tomato, and Watermelon--to harvest;
Celery— 7 lays.
GLYODIN (5 ppm.) Apple, Peach, and Pear— to harvest; Cherry-~7 days.
HEXACHOLOROPHENE (Nabac) 
(0 ppm.)
Potato— to harvest; Cucumber— 3 lays; Peppers, Tomato—  
5 lays; Peach— to shuck-fall; Beans, Cabbage, Celery, 
Watermelon--lrench in seed row areas until seedling 
plants established. (Do not feed treated foliage to 
livestock.) Sorghum, Wheat--seed treatment only. Do 
not use treated seed for food or feed.
MERCURIC CHLORIDE 
(0 ppm.)
Broccoli, Brussels Sprouts, Cabbage, Cauliflower, and 
Kohlrabi— apply A oz. of 0.1% solution around base of 
young plant after transplanting (l gal. per 35 ft. of 
row). Do not apply after edible parts start to form; 
Apple, Pear, Quince— apply to fire blight cankers; 
Cherry, Peach— apply to infested wood (canker and rot 
fungi).
MERCUROUS CHLORIDE 
(0 ppm.)
Early-season use only. Broccoli, Cabbage, Caulifower, 
Cole Crops, Onion, Radish, and Turnip--apply around 
base of young plants. Repeat application 2 or 3 times. 
Dip roots of transplants in b% dust before trans­
planting .
NABAM, 18-22 percent 
li quid
Used with zinc, iron, or manganese salts— the toler­
ances for ZINEB, FERBAM, or MANEB apply. When used 
without zinc, iron, or manganese salts use to harvest 
on: Apple, Beans, Cabbage, Cantaloupe, Celery, Cucum­
ber, Cucurbits, Eggplant, Grape, Muskmelon, Onions, 
Peppers, Potato, Squashes, Tomato, and Watermelon.
UABAM, 93% WP 
(Dithane A-Ao )
Used with zinc, iron, or manganese salts— the toler­
ances for ZINEB, FERBAM, or MANEB apply. When used 
without zinc, iron, or manganese salts, use to harvest
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Table 2— Continued
Fungicide (Tolerance) Crops and Use Restrictions
on Cantaloupe, Carrot, Corn, Cucumber, Potato (foliage), 
Tomato, and Watermelon; Beans, Beets, Broccoli, Cab­
bage, Carrot (tops), Cauliflower, Cherry (sour), Grape, 
Kale, Mustard Greens, Onion (green), Spinach, Squash 
(summer), Swiss Chard, and Turnip— 7 bays; Celery—  
wash and strip; Strawberry--before fruit forms and 
post-harvest; Lettuce, head— 5, leaf— J; Pecan— 45; 
Apricot, Nectarine, Peach, and Plum--jacket stage;
Pear— petal fall; Wheat— milk stage. Do not use 
treated corn forage or treat potato seed-pieces for 
animal feed or seed-pieces for human food.
NIACIDE A Apple— 7 days; Onion— seed or soil treatment at 
planting time.
NIACIDE M Apple— to harvest; Pear— petal fall (northwestern 
states only).
OXYQUINOLINE SULFATE Soil treatment. Pre-planting or as seedlings emerge 
(l oz. of 67.5/° solution in 20 gallons of water. Apply 
1 qt. per sq. ft. ) .
PSNB (Terraclor, Brassicol, 
Fungiclor) (0 ppm.)
Alfalfa and Clover— 1 week after last cutting or in 
late fall; Beans— base of plants before blossoming or 
soil treatment; Broccoli, Brussels Sprouts, Cabbage, 
and Cauliflower--transplant solution (3/4 pint per 
plant soil treatment; Lettuce (head)— band treatment 
when plants 2 to 3 inches tall and 10 days later (25 
to 55 days pre-harvest); Pepper, Potato, and Tomato—  
soil treatment at or before planting. (Do not feed 
treated bean vines to livestock.)
STREFTOMYCIN (alone or 
with 1 .5$ oxytetracycline) 
(0 ppm.)
Apple, Pear, Cucumber, Pepper, Tomato, Walnut— before 
fruits appear; Beans— before pods appear on table beans 
or on seed crop (do not feed treated bean vines to 
livestock); Celery— in plant beds; Potato— seed-piece 
dip.
THIRAM, TMTD 
(T ppm.)
Apple, Tomato--to harvest; Strawberry--3 days or wash; 
Peach— 7 days; Celery— 7 days (strip, trim,and wash); 
Sweet Potato— preplant root dip.
ZINC DIMETHYLDITHI0- 
CARBAMATE - MERCAFTO- 
THIAZOLE (mixture)
Potato— to harvest; Tomato— 5 days; Blueberry— 21 days.
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Table 2-Continued
Fungicide (Tolerance)_______________________ Crops and Use Restrictions
ZINC ION AND MANEB Potato— to harvest.
(MANGANOUS ETHYLENEBIS - 
DITHIO CARBAMATE)
(Dithane M-45, Manzate 
D Maneb Fungicide)
Table 3* Soil Fumigants and Nematocides.
Tolerance Lb.
Fumigant or basis Crops Acre* USDA Time Limitations
Allyl alcohol NR** Seedbeds, cold frames 267 2 to 12 days preplant.
Chloropicrin NR Seedbeds, all crops 1021 1 to 2 weeks preplant.
DBCP (Nemagon 
and Fumazone)
5-130 See crop listing on 
label
17-86 See label (preplant­
ing, at time of 
planting, or post 
planting.)
D-D, Vidden D NR Vegetables, field and 
forage, small fruits
Orchards, vineyards
180-600
250-1700
Preplant, wait 1 week 
for every 10 gallons 
per acre.
3to 6 months preplant.
Dorlone NR Follow label usage for 
ingredient.
■the ethylene dibromide
EDB (ethylene 
dibromide)
5-75 ppm. See crop listing on 
label
36-180 See label. 1 to 3 
weeks preplant.
Formaldehyde 
(371° solution)
NR Plant and seedbeds. Prior to planting for vegetables 
and mushrooms (usually 1 pint 371° liquid per 20 to 50 
gallons of water).
Methyl bromide NR
20-30 ppm.
Plant and seedbeds 
Strawberry and tomato
O
J 
0
 
t—
 -4
- 
C
O
 
O
J
2 to 10 days preplant. 
2 weeks preplant.
Methyl isothio­
cyanate (Vorlex)
NR** See crop listing on 
label
10^-152 4 days + 7 days pre­
plant for each 23 lb. 
per acre used. Use 
higher rate where 
deep penetration re­
quired.
Table 3--Continued -122-
Tolerance Lb.
Fumigant or Basis Crops Acre* USDA Time Limitations
Mylone (PMTT) NR Plant and seedbeds, 
all crops
290-348 2 to 3 weeks preplant 
or longer.
SMDC (Vapam or 
V.P.M.)
NR Plant and seedbeds, 
all crops
120-690 7 to 30 days preplant. 
See label.
Telone NR Vegetables, field, 
small fruits 
Deciduous fruits, 
vineyards
Sugar beet
6o-48o
200-1375
70-253
2 to 3 weeks preplant.
2 to 3 weeks preplant, 
in lower dosage 
range; 2 to 3 mo. in 
higher range. Dosage 
increases with soil 
type and depth of 
control needed.
2 to 3 weeks preplant. 
Do not treat extremely 
heavy soils.
VC-13 Nemacide NR See crop listing 
on label
2-112.5 See label (preplant­
ing, just before
planting).
* Maximum pounds of actual fumigant per acre. 
** No restriction.
Table 4. Organic (Phenyl) Mercury Materials Cleared for Spray Use on a No-Residue Basis.
Hydroxymercurichlorophenol (Semesan): Transplant Bed drench after seedlings emerge.
Cyano (methylmercuri) guanidine: Apple--through petal fall; Vegetable Plant Beds as
(Methyl mercury dicyanamide) pre-emergence soil drench (l fl. oz./35 gal. water
of 2.2$ solution. Apply 1 1/2 to 2 pt. per sq. ft.).
Methyl mercury-8-hydroxyquinolinate: Apple— through petal fall.
N-phenyl-mercuri-ethylenediamine: Apple and Pear--through petal fall.
Phenyl mercuric acetate: Apple, Cherry, Peach, and Pear— through petal fall; Straw­
berry— when growth begins in spring or at post-harvest (use no more than 
250 gallons per acre); Vegetable Seedbeds— as pre-emergence soil drench 
(37 oz. actual per acre).
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Table — Continued
Phenyl mercuri lactate: Apple— to petal fall.
Phenylmercurie 8-oxyquinolinate: Apple""to petal fall.
Phenyl mercuri triethanol ammonium lactate: Apple and Pear--through petal fall;
Apricot--Cherry, and Peach— to petal fall; Strawberry— dormant; Walnut— 3 
to ^ months before harvest; Sweet Potato— prebedding root and sprout treat­
ment (l teaspoon of liquid in 6 gallons of water).
Phenyl mercury dimethyldithiocarbamate (10 rfo powder): Apple--through petal fall.
Phenyl mercury monoethanol ammonium acetate: Apple and Pear--not after petal fall;
Strawberry— dormant in spring or at post-harvest (use no more than 250 
gallons per acre).
Table 5* Chemicals Approved as Preservatives on Food Containers.
Bis (tributyltin) succinate: Ingredient of coatings for cardboard, cellophane wrap­
pers, and paperboard for food containers.
Captan: Spray boxes prior to packing fruits or vegetables or use as a dip (l lb./lOO
gallons).
Copper 8-quinolinate: Picking boxes, hampers, harvesting bins - 1 gal./3 gal. oil,
immerse 3 to 10 seconds; wooden food handling equipment - brush or spray 
(l gal./3 gal. oil).
Copper naphthenate: Field boxes (for fruits and vegetables or empty bee hives) - 2°jo
solution - dip l/2 minute, brush, or spray.
Creosote: Potato storage bins or other equipment used in potato production - 1 gal./
50 gal
0-phenyl phenol: Crates, field boxes, hampers, lugs, wood containers for fruits
and vegetables - 5^ liquid - dip 3 minutes, drain, and dry before using.
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Table 6. Post-Harvest Fungicidal Treatments--Dip, Flood, or Spray.
Captan: See ph (post-harvest) note on page 6.
Dehydroacetic acid: Strawberry (65 ppm.) and Squash - see label for details.*
Diphenyl amine: Apple--post-harvest dip or spray (0.2$), impregnated paper wraps
(0.1$), or spray within 36 hours of harvest. (Do not graze cover crops in 
treated orchards, or use treated apples for pomace in livestock feed.)
0-phenyl phenol: 10 ppm. - 2.0h°jo in wax solvent - post-harvest to Tomatoes by wax
applicator.*
Sodium dimethyl dithiocarbamate: 25 ppm. - 2$ in wax - post-harvest to Melons by wax
applicator.*
Sodium O-phenylphenate: 5-125 ppm. Several fruits and vegetables (e.g., apples,
carrots, cantaloupe, cherries, cucumbers, nectarines, peach, pear, pepper, 
plum (prune), sweet potato, and tomato) - see label for details.*
* Crops treated at post-harvest must be so labeled on the shipping container.
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR NHE-88
Vegetalle Insects
INSECTS OF CABBAGE AND RELATED COLE CROPS 1/1/64
Insecticides
Approximate Lb. of
time active
NHE of ingredient
Insects No. attack Name per acre Placement Timing of application
Cabbage mag g o t Throughout Diazinon 1 Furrow At time of planting. Apply on soil
season surface behind shoe and ahead of 
press wheel.
Diazinon 4 oz. per 50 gal, 
transplant water 6 fluid oz. transplant water per
Guthion 3 oz. W,P. or 2 oz. 
E.C. per 50 gal. 
transplant water
plant.
Aphid 47 Throughout Malathion 1 Foliage When aphids appear, but before
season Phosdrin 1/4 leaves begin to curl.
Parathion 0.4
Diamond-back moth June Dibrom (Naled) 1 Foliage When small worms first appear, and
larva
l/2
about every 5-7 days thereafter.
Imported cabbage Parathion with
worm Toxaphene 2
Cabbage looper
Perthane
with
1 Foliage
Diazinon 1/2
Parathion 0.4
Phosdrin 1/2
Cutworm At planting Dieldrin 1/2 Soil At planting or at base of plant as 
needed, when damage first occurs.
(See other side for restrictions. )
1/ Resistance of maggot to aldrin and dieldrin occurs in Illinois. VC-13 controls these resistant maggots, hut does not 
as yet have label approval. DDT sprays or dusts will kill the adults, and repeated applications may be of benefit in 
control.
Cabbage and Related Cole Crops
Insecticides
Insects
Approximate 
time 
NHE of 
No. attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Flea beetle and 
leafhoppers
Throughout
season
Sevin 1 1/2 Foliage As needed.
Restrictions on Use of Insecticides Recommended for Cole Crops.
Expressed in Days Between Application and Harvest. Read Labels and Follow Precautions.
Crop DDT Diazinon Dibrom Dieldrin
Mala-
thion
Para-
thioni/ Perthane
Phos- , 
dr in—/
Sevin 
(carbaryl)
Toxa-
phene
Broccoli B 5 b 30,A 3 7 3 1 3 B
Brussels sprouts B - - b 30,A 7 7 3 3 3 B
Cabbage B 7 b 21,A 7 7 3 1 3 ill
Cauliflower B 5 b 21,A 7 7 3 3 3 B
Horseradish -- - - -- -- 7 -- - - -- 3 --
Radi sh C 10 -- 21 7 15 -- -- 3 c
Turnip C 10 b 30,A 3 7 -- 3 3 c
A - No restrictions on preplanting or planting soil treatments.
B - Do not apply after edible portions have begun to form.
C - No time limitations, but if tops are to be used for feed or food, do not apply after seedling stage, 
l/ To be used only by commercial gardeners or professional applicators.
2/ If outer leaves are stripped, otherwise B applies.
Follow label precautions on use of crop residues for livestock feed._____________________________________ _ __________
WHL and HBP ....  ... . . .. *.
Those who produce vegetables commercially should record for each crop the names of all chemicals used,
the amount used, method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, University of Illinois 
College of Agriculture and the United States Department of Agriculture cooperating.
Louis B. Howard, Director. Acts approved by Congress May 8 and June 30, 191^•
n h e-89
Vegetable Insects
CONDENSED INSECTICIDE RECOMMENDATIONS FOR l/l/6k
INSECTS OF VEGETABLE SALAD CROPS
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Aphid 47 Throughout
season
Diazinon 
Malathion 
Parathion 
Phosdrin 
Dibrom (Naled)
l/2
1
0.4
1/4
1
Foliage As needed.
Cutworm On seedling 
plants
Toxaphene 1 l/2 Base of 
plant and 
soil
When first damage 
appears.
Leafhopper Throughout
season
DDT
Malathion
1 l/4 
1
Foliage When first leafhoppers 
appear and as needed.
Caterpillar Throughout
season
Dibrom
Perthane
with
Diazinon or 
Malathion or 
Parathion or 
Phosdrin
1
1
l/2
1
0.4
1/2
Foliage As needed.
Leaf miner Throughout
season
Parathion 0.4 Foliage When first miners are 
observed.
Flea beetle Throughout
season
Rotenone 
DDT
i A
1
Foliage As needed.
(See other side for restrictions.)
Restrictions on Insecticides Recommended for Vegetable and Salad Crops. 
Expressed in Days Between Application and Harvest. Read Labels and Follow Precautions.
Crop DDT Diazinon Dibrom Malathion Parathioni/ Perthane Phosdrini/ Rotenone
Toxa-
phene
Collards A 10 4 7 7 - - 3 B 28
Kale A 10 1+ 7 7 -- 3 B 28
Lettuce A 10 k 17-/ 7 7 2 B C
Spinach A 10 k 7 7 7 b B C
Swiss chard A 12 1 7 21 - - -- B c
A - Do not apply after edible portions have begun to form.
B - No restrictions.
C - Do not apply after seedling stage or to head lettuce after heads have begun to form.
l/ To be used only by commercial gardeners or professional applicators. 2/ Leaf lettuce; head lettuce 7 days.
Follow label precautions on use of crop residues for livestock feeds._________________________________________
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics,
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director.
Acts approved by Congress May 8 and June 30, 191^•
CONDENSED INSECTICIDE RECOMMENDATIONS FOR 
INSECTS OF TOMATOES AND EGGPLANT
NHE-90
Vegetable Insects 
l/l/64
Insecticides
Approximate Lb. of
time active
NHE of ingredient
Insects No. attack Name per acre Placement Timing of application
Cutworm, 38 May-June Dieldrin 1 In soil Preplanting broadcast treatment,
subterranean Heptachlor 1 l/2 disked in.
Aldrin 2
Cutworm, 77 Aldrin l/2 Foliage As needed.
climbing Dieldrin l/b
Toxaphene 2
Flea beetle May-June DDT 1 Foliage Apply every week as long as needed.
Rotenone 0.2-0.k
Sevin 2
Aphid A May-July Thiodan l/2 Foliage As needed,, but before leaves curl.
Malathion 1
Diazinon l A
Parathion O.k
Corn earworm July-Sept. DDT 1 Foliage Weekly applications of fungicide
Occasionally Toxaphene 2 sprays beginning at first fruit set.
even in June Sevin 2 If spraying is infrequent, use 3 lb. 
of DDT or 6 lb. of toxaphene.
Hornworm July-Sept. Toxaphene 3 Foliage When first small worms appear.
Sevin 2
Mites July-Sept. Kelthane l/2 Foliage As needed.
(several species) Malathion 1
Parathion o A
Trithion 1
(over)
Tomatoes and Eggplant
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
LB. of 
active 
ingredient 
per acre Placement Timing of application
Russet mite July-Sept. Parathion 0.7 Foliage As needed.
Sulfur dust 30 lb. of 20-50i
Sulfur 10 lb. as spray
Blister Beetle 72 June-Sept. Parathion 1/7 Foliage As needed.
Toxaphene 2
Sevin 1
Fruit fly and Aug.-Oct. Aldrin l/2 Foliage When flies first appear, apply aldrin
sap Beetle Diazinon spray 1/2 or diazinon--usually at first harvest
Diazinon granules 1
Pyrethrin dust 1 Apply pyrethrin dusts to hamper im-
mediately after It is filled.
Restrictions on Use of Insecticides Recommended for Tomatoes and Eggplant. 
Expressed in Days Between Application and Harvest. Read and Eollow Label Precautions.
Crop Aldrin DDT Diazinon Dieldrin
Hepta-
chlor
Kel-
thane
Mala-
thion
Para- Sevin 
thion±/ (CarBaryl) Sulfur
Tri-
thion
Thio-
dan
Toxa­
phene
Eggplant 3 5 -- 7 -  - 2 3 15 B B 7 1 5
Tomatoes 1 5 1 7 A 2 1 10 B B 7 1 3
A - For soil treatment at or Before planting,
B - No restrictions.
l/ Parathion should "be applied only By commercial gardeners or professional applicators.
Follow laBel precautions on use of crop residues for livestock feeds.______________________________________________
WHL and HBP ”
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared By entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating, Louis B. Howard, Director.
Acts approved By Congress May 8 and June 30, 1917.
CONDENSED INSECTICIDE RECOMMENDATIONS FOR
NHE-91
Vegetable Insects
l/l/ 6 b
INSECTS ON ONIONS
Insecticides
Insects
NEE
No. Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Onion maggot 50 Diazinon
Ethion
l/2-l lb. to 40-50 lb. of 
seed
1 lb. to 40-50 lb. of seed
Seed Seed treatment for set onions only. 
Use lighter dosage of diazinon on 
sandy, highly mineral soils.
Diazinon
Ethion
l/2-l
1/2-2
Granules
in
furrow
Use 1.0 lb. actual per acre for rows 
12" apart; 3/^ for rows 18" 
apart; l/2 lb. for rows 24" apart.
Up to double dosage necessary on 
muck soils except for diazinon.
Diazinon 2 Broadcast Preplanting. Disk into upper 1 
to 2 inches of soil.
DDT
Diazinon 
Malathion 
Parathion
2
1/3
1
1/3
Foliage
spray
Supplemental to soil treatment. Make 
first application with DDT when first 
adult flies are seen. Make another 
2 weeks later. From then on use any 
of the insecticides, but only as 
necessary.
Thrips • 48 Parathion
DDT
Diazinon
Dieldrin
1/2 /1 l/2
1/2
l/4
Foliage When injury first appears and every 
10 days as necessary.
Cutworm Dieldrin 1/4 Foliage As needed.
WHL and HBP
(See other side for restrictions.)
Restrictions on Use of Insecticides Recommended for Insects on Onions. 
Read Labels and Follow Rrecautions.
There are no restrictions on the use of ethion as a furrow treatment at planting.
Do not apply dieldrin or DDT to green hunching onions or dieldrin within l4 days of harvest of dry onions.
Do not apply diazinon to onion foliage within 10 days, parathion within 15 days, and malathion within 3 days. 
Parathion should he applied hy commercial gardeners and professional applicators only.
Follow label precautions on use of crop residues for livestock feeds.
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics,
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating, Louis B. Howard, Director.
Acts approved by Congress May 8 and June 30, 191^*
CONDENSED INSECTICIDE RECOMMENDATIONS FOR 
INSECTS OF CUCURBITS AND OTHER VINE CROPS
Insecticides
Insects
NHE
No.
Approximate
time
of
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Seed maggot 27 Germination Dieldrin According to 
manufacturer* s 
directions
Seed Protects seed only at planting 
time.
Striped and 
spotted cucumber 
beetles
b6 Seedling to 
mature plants
Sevin 1 Foliage
spray
When beetles first appear; as 
often as necessary thereafter.
Aphid b j All stages Diazinon
Malathion
Phosdrin
Parathion
l/2
1
l / b
l/2
Foliage When aphids become noticeable.
Squash bug 51 All season Para- , 
thioni'
1/2 Foliage Do not apply until first eggs are 
found hatching (6/l5--7/l5)•
Leafhopper July-Aug. Malathion 1 Foliage As needed.
Squash vine borer June-Sept. Sevin 1 Base of 
stem and 
runners for 
3 ft. from 
stem
Weekly applications when vines 
begin to run- -5 applications.
Pickle worm Aug.-Sept. Sevin 1 Foliage Weekly applications beginning in 
late August.
1/ DyloxTl lb. per acre, for squash "bug may Be recommended if label approval is granted.
(See other side for restrictions.)
NHE-92
Vegetable Insects 
l/l/6 b
Restrictions on Use of Insecticides Recommended for Cucurbits and Other Vine Crops. 
Expressed in Days Between Treatment and Harvest. Read and Follow Label Precautions.
Crops Diazinon Malathion Parathion—/ Phosdrini/
Sevin 
(carbaryl)
Cucumber 7 1 15 1 A
Melon 3 1 7 1 -
Pumpkin - 3 10 Ik -
Squash (winter) 3 1 15 lb A
Squash (summer) 7 1 15 l A
A - Up to and including day of harvest.
if To be applied by commercial gardeners or professional applicators only.
Follow label precautions on use of crop residues for livestock feeds._______________________________________________
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics, 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director. 
Acts approved by Congress May 8 and June 30^ 191^ -•
CONDENSED INSECTICIDE RECOMMENDATIONS EOR 
INSECTS ON BEANS
NHE-93
Vegetable Insects
1/1/64
Insecticides
Insects
NHE
No. Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Seed maggot 27 Lindane 
Dieldrin 
Aldrin . 
Phorate±/
Manufacturer1 s 
directions
1 l/2
Seed
Soilband
At seeding.
Not in contact with seed.
Bean leaf beetle Malathion
Sevin
1
1
Foliage When feeding first appears and weekly for 2 or 
3 applications as needed.
Leafhopper and 
plant bug
22
68
Malathion
Sevin
1
1
Foliage Before plants become yellow and stunted. Repeat 
applications at 1-week intervals as necessary.
Phorate.^ 1 l/2 Soilband At planting, but not in contact with seed.
Mexican bean 
beetle
Sevin
Malathion
172”
1
Foliage When occasional leaves show lacework feeding.
Phoratel/ 1 1/2 Soilband At planting, but not in contact with seed.
Aphid Malathion
Thiodan
1
1/2
Foliage Before leaves begin to curl and deform. Usually 
applied when a few aphids can be found on each 
plant.
Phoratei/ 1 1/2 Soilband Not in contact with seed.
Blister beetle 72 Sevin 1 1/2 Foliage As needed.
Corn earworm 33 Sevin 1 Foliage As needed.
Mites Malathion
Kelthane
Trithion
Phorate^P
1
0.4 
3/4 
1 1/2
Foliage
Soilband
As needed.
At planting, but not in contact with seed.
1/ Use 10fo granules and distribute evenly in a row to the side of the seed at planting, not in contact with the seed.
(See other side for restrictions.)
Restrictions on Use of Insecticides Recommended for Insects on Beans. 
Read labels and Follow Precautions.
Bo not apply malathion within 1 day of harvest; trithion within 7 days of harvest; or kelthane within 7 days 
of harvest. Sevin may be applied up to and including the day of harvest.
Bo not apply thiodan or toxaphene after pods form.
Bo not feed the foliage of phorate-treated "beans to livestock within 60 days of treatment.
Follow label precautions on use of crop residues for livestock feed.
WHL and HBP ' ' ' ' ' ' ' ~ '....... ...
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used., method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Bepartment of Agriculture cooperating. Louis B, Howard, Birector. 
Acts approved by Congress May 8 and June 30; 191^-
CONDENSED INSECTICIDE RECOMMENDATIONS FOR N H E -A
Vegetable Insects 
INSECTS ON POTATOES l/l/6k
Insecticides
Insects
NHE
No.
Approximate 
time of 
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Flea beetle May-July DDT 1 1/2 (as spray) Foliage When first damage appears on
Thiodan 1/2 (as spray leaves, and repeat as needed.
1 (as dust)
Sevin 1
Colorado potato May-July DDT 1 Foliage As needed.
beetle Thiodan 1/2 (as spray)
1 (as dust)
Potato leafhopper 22 May-July DDT 1 Foliage Weekly applications when green
Thiodan 1/2 (as spray) leafhoppers first appear.
1 (as dust) Soilband Place granules on each side of
Phorate 2-3 row at planting. Use 10$ gran-
Disyston 2-3 ules at 20 lb. per acre on sandy
and 30 lb. on heavy soils. Do
not use on muck soils.
Aphid kj Throughout Thiodan 1/2 (as spray) Foliage As needed.
season 1 (as dust)
Malathion 1
Parathion l A
Phorate 2-3 Soilband As for leafhoppers.
Blister beetle 72 Throughout Toxaphene 2 Foliage As needed.
season Sevin 1 1/2
Wireworm ^3 Throughout Dieldrin 2 Soil Preplanting, disk in.
season
White grub 23 Throughout Dieldrin 2 Soil JEheplanting, disk in.
season
Grasshopper 7^ July-Sept. Toxaphene 1 1/2 Foliage As needed--control in fence rows,
Sevin 3 A roadsides, ditch banks, etc.,
before migration occurs.
(See other side for restrictions.)
Restrictions on Use of Insecticides Recommended for Insects on Potatoes. 
Expressed in Days Between Application and Harvest. Read labels and Follow Precautions.
There are no restrictions on the use of DDT,, malathion, sevin (carbaryl), thiodan, or toxaphene on potato foliage. 
Allow 5 days to elapse Between application of parathion and harvest.
Parathion should he applied only hy commercial gardeners or professional applicators.
Follow label precautions on use of crop residues for livestock feed.
Do not feed the foliage of phorate-treated plants to livestock within 60 days of treatment.
WHL and HBP
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating, Louis B, Howard, Director.
Acts approved by Congress May 8 and June 30, 191^ -.
CONDENSED INSECTICIDE RECOMMENDATIONS FOR
INSECTS ON SWEET CORN
NHE-95
Vegetable Insects 
1/1/64
Insect! cides
Lb. of
Approximate active
NHE time of ingredient
Insects No. attack Name per acre Placement Timing of application
Soil insects
38
April-Aug. Aldrini/
Heptachlor//
1 l/2 In soil Broadcast prior to planting. Disk in
Cutworm 1 1/2 immediately.
Grub 23
Grape colaspis 
Japanese beetle
25
32 Diazinon^/ 1 Row Apply on soil surface behind planter
Rootworm 26 shoe and ahead of press wheel.
Seed corn maggot 27
Seed corn beetle 27
Root aphid 31
Wireworm 43
Cutworm 23 April-June Endrin 1/4 . Base of When first damage appears. Use large
plants quantities of water per acre. Rotary 
hoe chemical into soil for subterranean 
cutworms.
Flea beetle 36 April-July Sevin 1 1/2 Foliage As necessary.
Japanese beetle 32 July-Sept. Sevin 1 Ear zone As necessary.
Corn borer June, July, DDT 1 l/2 (granule) Foliage If tassel ratio is 20 or more with 20
August l l /2 (spray) unhatched egg masses per 100 plants,
Sevin 1 .75-2.0 as spray, make first application at T.R. 30-40.
dust, granules
Corn earworm 33 June-Sept. Sevin 1.75-2.0
4 ounces pylac to
every 100 gal.spray 
as a suggestion
Repeat at 4- to 5-day Intervals as long 
as field has 20 or more unhatched egg 
masses per 100 plants. (For further 
information on 1st and 2nd generation 
borer control., see U. of I. Cir. 773* )
Ear zone Market corn: At 10$ silk and every 2
to 3 lays for 5-6 applications. On very 
early or late planted corn, treatment may 
be necessary before silking when eggs 
are being laid on stalks and flag leaves. 
Canning corn: At 20-30$ silk and every
2 to 3 days thereafter until corn is 
within 10 days of harvest.
(See other side for restrictions.)
Sweet Corn
Insecticides
Insects
NHE
No.
Approximate 
time of 
attack Name
Lb. of 
active 
ingredient 
per acre Placement Timing of application
Sap beetles 10 July-Sept, Parathion
Malathion
Diazinon
Sevin
1/2
1
1
2
Foliage When adults first appear in field. 
Usually between pollen shedding and 
silk drying.
Corn leaf aphid 29 July-Sept. Parathion
Malathion
Phosdrin
l/h
1
1/k
Foliage As needed to produce attractive ears 
for fresh market.
1/ Not preceding root crops. 2/ If root crops follow.
Restrictions on Insecticides Recommended for Insects on Sweet Corn. 
Read labels and Follow Precautions.
Allowl2~idays to elapse between treatment with parathion ancTharvest; 1 day~~with phosdrin; 2 days wiiJTIJiazinon; A5~days 
with endrin; 5 days with malathion. .
Parathion and phosdrin should he applied only hy commercial gardeners or professional applicators.
Follow label precautions when using treated crop residues for livestock feed,
WHL and HBP '
Those who produce vegetables commercially should record for each crop the names of all chemicals used, 
the amount used, method and date of application, and date of harvest.
These recommendations are subject to change without notification.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey,
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Pepartment of Agriculture cooperating, Louis B. Howard, Director. 
Acts approved by Congress May 8 and June 30, 191^ -.
CONDENSED INSECTICIDE RECOMMENDATIONS EOR NHE-98
Corn
FIELD CORN INSECTS 1/1/64
Approximate Insecticides
Insects
NHE
No.
time of 
attack Name
Lb. actual 
per acre Placement Timing of application
Seed corn maggot 
Seed corn "beetle
27 At time of 
germination
Dieldrin
Heptachlor
Follow manufac­
turer’s directions
On seed Protects the seed only at 
planting time (prefer soil 
applications, as for rootworms).
Southern and 
northern corn 
rootworm-ii
26 June-August
Aldrin
Heptachlor
Broadcast In row 
1 1/2 1 
1 l/2 1
In soil 
In soil
To control soil insect complex. 
If broadcast, work into soil 
immediately.
Wirewormi/ 43 May-July As for rootworm, but use 3 lb. < 
worms.
on peat soils or for high populations of large
Grape colaspis 23 May-July As for rootworm.
White grub 23 June-October Aldrin
Heptachlor
3
3
In soil Broadcast and disk in. 1 l/2 lb. 
kills only small grubs.
Sod web worm 42 May and June DDT 1 l/2 At base 
of plant
At time of initial attack.
Cutworms 38 May and June Prefer preplant soil treatment, 
Dieldrin l/2 
Toxaphene 3 
Endrin l/4
broadcast only,
At base 
of plant
as preventive.
When damage is first noticeable; 
high gallonage of finished spray 
needed.
Grasshopper 74 June-September Dieldrin
Toxaphene
1/16 
1 l/2
On entire 
plant
As needed. For ensilage corn use 
diazinon, malathion, or sevin,but 
not within 7 days of cutting.
Flea beetle 36 May and June DDT
Sevin
1 1 / 2  
sA-i
Over row When damage becomes apparent 
on small corn.
Armyworm 21 May and June Sevin
Toxaphene
3 A  
1 1/2
Over row At first migration or when 
damage first becomes apparent.
Fall armyworm 34 June, August, 
and September
DDT
Toxaphene
1 1/2 
1 1/2
In whorl 
as granules
When plants show leaf ragging. 
Granules preferred.
When silking (see earworm).
Chinch bug 35 June, July, 
August
Dieldrin
Endrin
1/2
1/4
At base of 
plant
At beginning of migration. 
Also apply strip in adjacent 
grain.
Thrips 39 June DDT 1 1/2 As foliage 
spray
When severe wilting and severe 
discoloration are noticeable.
Corn leaf aphid 29 July-September Malathion
Parathion
Phosdrin
1
1/4
1/4
As foliage 
spray
Usually at pretassel when aphids 
are thick on occasional plants.
l/ Diazinon, phorate, or 4072 can be applied in the row as grannies at 1 Tb. actual chemical per acre. Do not place in 
contact with seed, and use only in emergency cases where aldrin and heptachlor have failed.
Field Corn Insects
Approximate ' _________  insecticides
Insect
NHE
No.
time of 
attack Name
Lb. actual 
per acre Placement Timing of application
Corn horer, 
first
generation
June-July DDT
Sevin
1 l/2 as spray;
3/4 to 1 as granules 
1 l/2 as granules
On upper 1/3 
of plant and 
into whorl
Tassel ratio 30 to 50, 75$ 
or more plants show recent 
horer feeding in whorl.
Corn horer,
second
generation
Mid-August DDT
Sevin
As for first 
1 l/2 as granules
From ear up­
ward
When eggs are first found 
hatching in late-planted 
fields.
Corn earworm 33 July, August DDT
Sevin
l l /2 plus 2 gal. 
of earworm oil 
1 l/2 as spray
In ear zone 
seed corn 
only
2 to 4 applications at 3- 
to 5-day intervals, start­
ing at 10$ silk. 25 gal. 
of finished spray per acre.
RESTRICTIONS ON USE OF RECOMMENDED INSECTICIDES ON CORN
This tahle gives the required time interval in days between application and pasturing or harvesting of corn for grain, 
ensilage, or stover. Further limitations or qualifications are listed in the footnotes. Read lahels carefully and fol­
low precautions. These recommendations are subject to change without notification.
Aldrin DDT Dieldrin Endrin
Hepta-
chlor
Mala-
thion
Para-
thion
Phos-
drin
Sevin 
(Carharyl)
Toxa-
phene
Field corn-seed and soil B B B B
-grain B 60 45 D B 12 1 B B
-ensilage C 60 45 D 5 12 1 B A
-stover C 60 45 D 5 12 1 B A
A - Do not feed treated forage to dairy animals. Do not feed sprayed forage to animals "being finished for slaughter.
Do not feed granular-treated forage within 28 days of slaughter.
B - No specific restrictions when used as recommended.
C - Do not use treated corn for ensilage or stover for dairy cattle. Fattening cattle can he fed granule-treated en­
silage or stover (one treatment only), hut not within 90 days of market. Fattening cattle should not he fed sprayed 
ensilage.
D - One application only.__________________________________________ _ ___________ ______________________________________
Prepared hy entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director.
Acts approved hy Congress May 8 and June 30, 191^ -*
CONDENSED INSECTICIDE RECOMMENDATIONS NHE-99
Forage
1 - 1 - 61*FOR CLOVER AND ALFALFA INSECTS^/
Approximat e ___________________________________Insecticide^/'
Insect
NHE
No.
time of 
attack Name
Lb. actual 
per acre Placement Timing of application
Clover leaf 
weevil
12 March-April Lindane 1/1* On foliage When larvae are numerous and damage is 
noticeable, usually early to mid-Auril.
Spittlebug 13 Late April, 
early May
Lindane
Methoxychlor
1/1*
1
As foliage 
spray
When bugs begin to hatch and tiny spittle 
masses are found in crowns of plants.
Aphid I k
19
Apri1-May Demeton 
Malathion 
Parathion 
Phosdrin
i/b
1
i/h
l/8-l/l*
On foliage When aphids are becoming abundant. Para- 
thion, phosdrin, and demeton should be 
applied only by professional operators.
Leafhopper 22 Early July Methoxychlor
Sevin
1
1
On foliage When second-growth alfalfa is 1 to 6 
inches high, or as needed.
Garden web- 
worm
1*2 July-August DDT
Methoxychlor
Toxaphene
O
J 
O
J 
O
J 
1—1 1—1 1—1 
1—1 1—1 1—1
On foliage When first damage appears. Use methoxy­
chlor on hay crops and DDT or toxaphene on 
new fall seedings.
Cutworm 77 April-June Sevin 1 1/2 On foliage Cut, remove hay, and spray immediately.
Armyworm 21 May-June- 
September
Methoxychlor
Sevin
2
1 l/2
On foliage Methoxychlor will not kill worms, but 
keeps them from feeding.
Seed crop 
insects
68
73
July-August DDT 1 1/2 On foliage No later than 10 percent bloom.
Grasshopper 7^ June-September Malathion 
Sevin 
Toxaphene 
Diazinon 
Dibrom (Naled)
13/ , 
3/43/ 
1 l/2
1/2 .
3/13/
On foliage When grasshoppers are small and before 
damage is severe.
Sweet clover 15 April-May DDT 1 1/2 On foliage When 50 percent of foliage has been eaten.
weevil New seedlings only.
Aldrin granulesV l/2 With seed At planting with seed.
Dieldrin " If/ l/k
________________________________ Heutachlor " z/ l/2 _______________________________________
1/ Do not apply insecticides when insects are pollinating these crops.
2/ See other side for limitations.
3/ For use on pasture and hay to be fed to dairy animals and livestock fattening for slaughter. 
kj Apply to soil at seeding only.
(See other side for restrictions.)
RESTRICTIONS ON USE OF RECOMMENDED INSECTICIDES ON FORAGE CROPS
This table gives the required time interval in days 'between application and pasturing or harvesting of the crop. Further 
limitations or qualifications are listed in the footnotes. Recommendations are subject to change without notification. 
READ LABELS AND FOLLOW PRECAUTIONS.
DDT Demeton Diazinon
Dibrom
(Naled) lindane
Mala-
thion
Methoxy-
chlor
Para-
thion
Phos- Sevin 
dr in (Carbaryl)
Toxa-
phene
Alfalfa - hay A 2li/ T k 282/ 7 7 15 5 C 2/
Clovers - hay A 2li/, A k 28f!/, 7 7 15 5 C w
Pastures A 2 l i / A k 21£/ 5 7 15 1 C B
Seed crops C C C C c C C C C C C
A - Do not graze livestock on treated forage.
B - Do not pasture dairy animals. If you pasture beef 
slaughter.
C - No specific restrictions, 
l/ Once per cutting only.
2/ Do not apply when growth is over ^ inches.
cattle, remove them from the treated forage six weeks before
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director. 
Acts approved by Congress May 8 and June 30> 191^»
CONDENSED INSECTICIDE RECOMMENDATIONS FOR
INSECT PESTS OF
 
SMALL GRAINS
NHE-100 
Grasses 
l/l/6k
Appro'xi- Insecticides
Insect
NHE
No.
mate time 
of attack Name
Lb. actual 
per acre Placement Timing of application
Grasshopper Jk June, July, 
August
Dieldrin
Toxaphene
1/8 
1 l/2
On entire 
plant
Control early while hoppers are small 
and before they scatter over a wide 
area. Do not use on forage crops.
Chinch bug 35 June-July Dieldrin
Endrin iA
General, but 
at ground 
level is best
When bugs are migrating, treat strip 
in grain to protect corn.
Armyworm 21 May-June Dieldrin
Toxaphene
l/h 
1 1 / 2
On foliage When worms are still small and before 
damage is done.
Greenbug May-June Parathion iA On foliage When needed, and by professional 
operators only.
Hessian fly October-
April-May
Phorate 
(Thimet)
1/2 At seeding 5 lb. of IQffo granulas in drill row 
with a grass-seeder attachment.
RESTRICTIONS ON USE OF RECOMMENDED INSECTICIDES ON GRAIN CROPS
This table gives the required time interval in days between application and pasturing or harvesting of the crop. Further 
limitations or qualifications are listed in the footnotes. Recommendations are subject to change without notification.
Dieldrin Endrin Parathion Phorate Toxaphene
Barley - grain 7 15 — “Tt
- straw C 15 — C
Oats - grain 7 A A 15 -- 7
- straw C 15 -- C
Rye - grain 7 D -- 7
- straw c -f=- un !> D __ C
Wheat - grain 7 15 B 7
- st raw C ~ w f ---------- 15 B C
A - One application only. B 
livestock being fattened for
- Do not graze treated 
slaughter. D - Do not
fields in fall, 
apply to crop.
C - Do not feed treated forage to dairy animals or
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies,, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director.
Acts approved by Congress May 8 and June 30> 191^ -*
CONDENSED INSECTICIDE RECOMMENDATIONS NHE-101
Soybeans
SOYBEAN INSECTS l/l/67
Approxi- Insecticides
Name
NHE
No.
mate time 
of attack Name
Lb. actual 
per acre Placement Timing of application
Bean leaf 
beetle
6r May, June, 
August
DDT
Sevin
Toxaphene
l l /2
1
1 l/2
On foliage When leaf feeding becomes severe 
and plants are being killed, or 
when pods are attacked.
Clover root
curculio
adult
71 May-June DDT 1 1/2 On marginal 
rows
Usually when adjacent clover field 
is plowed up, this pest migrates 
to adjoining beans.
Grasshopper 77 June-September Dieldrin
Sevin
Toxaphene
l/l6
3 A  
1 l/2
On foliage When migration from adjoining 
crops begins.
Flea beetle May-June DDT
Sevin
Toxaphene
1 1/2 
1
1 l/2
On foliage Plants usually attacked in seed­
ling stages. Treat when needed.
Green clover 
worm
75 August DDT
Sevin
Toxaphene
1 I/2" 
1
1 l/2
On foliage When damage appears and small 
worms are numerous.
Web worm 72 June, July, 
August
DDT
Sevin
Toxaphene
1 1/2 ' 
1
1 l/2
On foliage When damage appears and small 
worms are numerous.
Limitations: DDT and toxaphene--Do not feed treated forage to dairy animals or animals being finished for slaughter.
Dieldrin--A single application of 1 oz. per acre can be made up to 35 days before harvesting, cutting, or feed­
ing to livestock.
Sevin (carbaryl)--No limitations -when used according to recommendations.
Recommendations subject to change without notice.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illinois Natural History Survey.
For additional copies, see your county farm adviser.
Cooperative Extension Work in Agriculture and Home Economics 
University of Illinois College of Agriculture and the United States 
Department of Agriculture cooperating. Louis B. Howard, Director.
Acts approved by Congress May 8 and June 30> 1917.
CONDENSED INSECTICIDE RECOMMENDATIONS FOR NHE-102 
Livestock 
l/l/6bCATTLE INSECTS^ ;/
Animal Insect
NHE
No. Insecticide^/ Concentration
Finished spray 
per animalA/ Timing of application
Dairy cattle Lice 18 Ciodrin 7 lb./gal. 
Ciodrin 2 lb./gal. 
5$ rotenone 
Rotenone-sulphur
1 1/2 pt./lOO gal. 
3 pt./lOO gal.
2 Ib./lOO gal.
0,5-1.0$
1-2 gal. 
1-2 gal, 
1-2 gal.
6 oz, dust
2 treatments at l7-day 
intervals.
Repeat as needed.
Horn flies 
Stable flies
59
61
Ciodrin 2.0$ in oil 
DDVP 1.0% in oil
Pyrethrin 0.1$ + synergistm/ in oil
1-2 oz. 
1-2 oz. 
1-2 oz.
2-6 times per week. 
Daily,
Daily,
Horse flies 60 Pyrethrin 0.5$ + synergistV in oil or 
0.1$ + synergistz/ in water
1-2 oz. 
1-2 qt.
Daily,
Every 3 days.
Face flies 106 Ciodrin 2,0$ in oil 1-2 oz. 2-6 times per week.
DDVP concentrate Dilute to 0,2$ with 
corn sirup or
1-10 oz. brushed on forehead in 1 " wide, 
6" long strip..,daily.
DDVP concentrate Dilute to 0.5$ in 
corn sirup and add 
25$ water
Spray 
l/5 oz. 
on head
Daily.
Beef cattle Lice and 
mange
18 20$ lindane 
concentrate
1 pt./lOO gal. 
of water
1-2 gal. 2 applications at lh-day 
intervals.
50-57$ malathion 
concentrate
3 qt./lOO gal. 
of water
1-2 gal. M
Horn flies 59 60$ toxaphene 5 pt./lOO gal. 1-2 qt. Repeat every 3 weeks. Pro-
concentrate of water vides only partial control
of stable flies.
Ciodrin 2.0$ in 1-2 oz. 2-6 times per week from
oil automatic sprayer.
Horse flies 60 Use as directed for dairy cattle above.
Face flies 106 Ciodrin 2.0$ in 1-2 oz. 2-6 times per week from
oil aut omati c sprayer.
Use cloth-wrapped backrubbers 
Also controls horn flies.
saturated with 5$ toxaphene in light-grade fuel oil. ’
Animal Insect
NHET
No. Insecticide^/ Concentration
Finished spray 
per animal3/ Timing of application
Cattle Grubs 5$ rotenone powder 7 l/2 lb./lOO gal. 2 gal. Monthly, Dec. through April.
of water Spray at 300-400 psi or add
___________________ _______________________________detergent to spray mix,_____
1 1/2$ rotenone dust 1 1/2$) dust 3 oz. dust Monthly, Dec. through April.
per animal Rub vigorously over affected
_______________________________________________________ areas._______________________
Two systemic insecticides, ruelene and co-ral, are availahle and provide excellent con­
trol of grubs and fair control of lice as a spray or pour-on application. Use only 
on native beef cattle; apply during September or October.
1/ Recommendations are purposely simplifed on this chart. 2/ Wettable powders may be substituted for emulsion concen­
trates if the finished spray is agitated. 3/ Do not use insecticides on cattle under 4 months of age. 4/ Piperonyl 
butoxide or sulfoxide.
RESTRICTIONS FOR RECOMMENDED INSECTICIDES APPLIED TO CATTLE
Ciodrin Co-ral DBVP Lindane Malathion ^Pyrethrins Rotenone Ruelene Toxaphene
Dairy cattle A F A F F A A F F
Fattening cattle A C A B A A A D E
Breeding herd A C A B A A A D E
A = No restrictions when used as recommended.
B = Do not apply within 30 days of slaughter.
C = Do not apply within 7 days of slaughter. Do not treat sick animals. Do not use with synergized pyrethrins, 
allethrin, or synergist.
D = Do not apply within 28 days of slaughter. Give animals free access to water and feed before and after treatment.
Do not treat sick animals.
E = Do not apply within 28 days of slaughter.
E = Do not use on dairy cattle.
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR NHE-103
/ Livestock
INSECTS ON SWINE, SHEEP, AND POULTRY-!/ 1/1/6A
Animal Insect
NHE
No. Insecticide^/ Concentration How to apply
Swine
(do not treat
Mange and 
lice
20°jo lindane E. 0 .2 /  
or
2 l/2 pt. to 
100 gal. water
1-2 qt. per 2 applications at 
animal lA-day intervals.
pigs until 
after weaning)
50-57% malathion
E. c.47
3 qt. to 
100 gal. water
1-2 qt. per 2 applications at 
animal lA-day intervals.
Sheep Ticks, lice, 
and sca"b
53 25$ DDT E.C.
(not for scab)fP ,
2 gal. per 
100 gal. water
Spray to saturation. Dips use 
l/2 strength.
20% lindane, E . C . 3/ 1 pt. per 
100 gal. water
Spray to saturation. Dips use 
l/2 strength.
60% toxaphene E.C.5/ 3 qt. per 
100 gal. water
Spray to saturation. Dips use 
l/2 strength.
Chickens 
(gather eggs
Lice 5A 50“57% malathion 
E.C.4/
10 oz. per 
5 gal. water
Apply to roosting areas.
"before treating; 
do not contami-
A% malathion D.4/ 1 lb. per 
50 sq. ft.
Apply to litter and nests.
nate feed and 
water)
5% sevin D.4/ 1 lb. per 
AO sq. ft.
Apply to litter only.
25% Co-Ral W.P.it/ 6 oz. per 
5 gal. water
Apply to roosting areas.
0.5$ Co-Ral D.5/ 2 lb. per 
AO sq. ft.
Apply to litter and nests.
Common red 
mite and lice
5A 5 0 -5 1%  malathion
E.C.4/
10 oz. per 
5 gal. water
Spray roosts, hack walls, side 
walls, and nests.
80% sevin W.P.4/ A oz. per Spray roosts, hack walls, side
5 gal. water walls, and around nests.
25^-Co3RiTw7P75/ 6 oz. per Spray roosts, hack walls, side
5 gal. water walls, and nests.
Northern 5A A% malathion D.H/ 1 lb. per Apply to litter, nests, and male
fowl mite 50 sq. ft. birds (l lb. per 100 male birds).
and lice 5%o sevin D.4/ 1 lb. per Apply to litter and male birds
AO sq. ft. (l lb. per 100 male birds).
oT*^-CoARaT~DT4/ 2 lb. per 
AO sq. ft.
Apply to litter, nests, and male 
birds (l lb. per 100 male birds).
50-51% malathion 5 oz. per Spray birds, nests, and roosting
E.C. 47 5 gal. water areas (l gal. per 100 birds).
Use in caged laying operations or
when litter is sparse or wet.
Animal Insect
NHE
No. Insecticide^/ Concentration How to apply
Chickens (cont.) 80^ sevin W.P.^/ k
5
oz. per 
gal. water
Spray birds, nests, and roosting 
areas (l gal. per 100 birds).
Use in caged laying operations or 
when litter is sparse or wet.
25/0 Co-Ral W. P.d/ 3
5
oz. per 
gal. water
Spray birds, nests, and roosting 
areas (l gal. per 100 birds).
Use in caged laying operations or 
when litter is sparse or wet.
Code: E.C. 
D. = 
W.P.
= Emulsion concentrate 
Dust
= Wettable powder
trates if the finished spray is agitated. 3/ Do not apply within 30 days of slaughter, k/ No restrictions when used 
as recommended. 5/ Do not apply within 28 days of slaughter. 6/ Do not apply within J days of slaughter. Do not 
treat nesting material.
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR 
HOUSE FLY CONTROL^/
NHE-104 
Livestock 
1/1/64
Infested
areas
NHE
Insect No. Insecticide.A
Amount per 
50 gal. water, 
plus 10 to 
20 lb. sugar
Finished spray/1,000 
sq. ft. of surface Timing of application1
In barns House- 16 
fly
46/o Baytex E. C.^/ 
251o Baytex W . P . _ /
6 quarts 2 gal, or to runoff 
24 pounds "
Every 4-6 weeks during fly season.
i i
48<fo diazinon E.C.^/ 
50io  diazinon W.P.5/
1 gallon s' 
8 pounds "
Every 2-4 weeks during fly season.
n
Residual sprays 25% dimethoate E.C.5/ 2 gallons " Every 4-6 weeks during fly season.
I2/o ronnel E. C, 
24%  ronnel E.C. 
25%  ronnel W.P.
4 gallons n 
2 gallons " 
16 pounds "
Every 1-3 weeks during fly season.
I t
I t
Diazinon bait6/ 0.1%  in 2 parts corn sirup and 
1 part water
Apply to favorite roosting areas as 
needed as a spray bait to supple­
ment residual spray treatment.
Dipterex bait6/ n t r
Bait supplements Dibrom baitb/ 0.1%-0.5% in 2 parts corn sirup 
and 1 part water
i t
DDVP bait8/ IT i t
Ronnel bait 2/0 in 2 parts corn sirup and 
1 part water
n
4jo  Dimetilan bands^/
Code: E.C. =  Emulsion concentrate 
W, P. =  Wettable powder
1 band per 75 sq. ft. of area Hang from ceiling or support posts. 
A supplement to residual sprays.
1j Good sanitation is a must for successful chemical control. 2/ Remove animals "before treatment, 3] Apply the first 
spray in early June "before flies become numerous, bj Use in beef cattle barns only. Do not use in dairy, swine, 
sheep, or poultry barns. 5/ Do not use in poultry houses unless the birds are removed during treatments. 6/ Do not 
apply within reach of animals or in milkhouse.
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR 
TURF INSECTS
NHE-105
Turf
1/1/64
'Insecticides
Approximate Lb. actual per
Insects
NHE
No.
time of 
attack Name
10,
sq.
000
ft. Acre Placement Additional measures
True white grubs 
Annual white grubs 
Japanese "beetle 
larvae
23
23
32
May-Oct. Chlordane
Dieldrin
2.5
0.5
10.0
2.0
On soil 
surface
Established sod: Apply as granules 
or spray, and water in thoroughly. 
New seeding: Mix in soil prior to 
seeding.
Green June beetle
larvae
Ants
Cicada killer 
wasp
79 June-Aug. ------  As for grubs -- On soil 
surface
As for grubs. For individual nests 
pour 31° chlordane in nest after dark. 
Seal in with dirt.
Earthworms April-July Chlordane 2.5 10.0 On soil As for grubs.
Lawn webworms 115 July-Oct. Sevin 2.0 8.0 On grass As a spray. Use at least 100 gal. of
water per acre. Do not water for 72
hours after treatment.
Diazinon 1.0 4.0 On grass As granules from fertilizer spreader.
Armyworms and 21 May-June & Dieldrin 0.125 0.5 On grass As sprays or granules.
cutworms 77 Sept,-Oct. Toxaphene 0.50 2.0
Chinch bugs 35 June-Aug. Dieldrin 0.125 0.5 On grass Sprays or granules. Use plenty of
water as a spray.
Leafhoppers 22 July-Aug. Methoxychlor 0.25 1.0 On grass As a spray.
Millipedes and Aug.-Oct. ----  As for webworms -
sowbugs
Mites 5« July-Sept. Kelthane 0.125 0.5 On grass Thorough coverage needed. 75 to 100
Malathion 0.4 1.5 gal. of water per acre.
Chiggers May-July Chlordane 0.6 2.5 On grass Good coverage required. Use minimum
Lindane 0.125 0.5 20-25 gal. of water per acre.
Toxaphene 0.5 2.0
Slugs 84 June-Oct. -------  Slug baits — Scatter Where slugs are numerous.
in grass
PRECAUTIONS: Most Insecticides are poisonous. Be sure insecticides are clearly labeled. Keep them away from children
and pets. After applying an insecticide, do not allow children and pets on lawn until the insecticide has been washed 
into the soil by sprinkling and the grass has dried completely. To protect fish and wildlife, do not contaminate streams, 
lakes, or ponds with insecticides.________________________________________
One gallon of insecticide contains the following amounts of active ingredient: 25% DPT, 2 lb.; 45% chlordane, 4 lb.;
15$ dieldrin, 1.5 lb; 50-57$ malathion, 5 lb.; l8 l/2$ kelthane, 1 . 5 lb.; 60$ toxaphene, 6 lb.j and 20$ lindane, 1.6 lb.
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CONDENSED INSECTICIDE RECOMMENDATIONS FOR NHE-110 
Household
HOUSEHOLD INSECTS l/l/6h
Insect
”NHE
No.—/
Insecticides 
and dosages How to make the application Additional measures
Ants Ill Chlordane 2.0$ 0.—/ 
or
Dieldrin 0.5$ 0.
FOOD PESTS
Moisten runways with the spray Use the same insecticide as a water- 
diluted spray. Apply to runoff on 
the outside foundation and adjacent 
strip of soil.
Cereal insects 11 DDT 5.0$ 0. or 
10$ D.3/
Apply to inside surfaces of food 
storage cahinets.
Discard Infested packages. Sweep out 
or vacuum food storage cabinets and 
shelves.
Roaches 3
k
5
Chlordane 2,0$ 0. 
or 5$ D.
Dieldrin 0.5$ 0. or 
1.0$ D.
Apply to baseboards, around pipes, 
under stoves and refrigerators, to 
inside cahinets in kitchen and 
runways in hath and basement.
More complete treatment is needed for 
successful control of brown-banded 
roach. Treatments may need to be re­
peated In 2-3 weeks.
Clothes moths 
or
carpet heetles
sr DDT 5.0$ 0. or 
10$ D. or 
Lindane 0.5$ 0.
FABRIC PESTS
Treat inside closets, trunks, 
boxes,and other storage areas. 
Baseboards, rugs, upholstered 
furniture may also need treat­
ment.
Dry-cleaned woolens may be safely 
stored in insect-tight containers 
(chests and plastic bags). Treat 
washable woolens with EQ-53. Use 
moth flakes (Naphthalene or PDB) in 
tight storages. Use 1 pound per 
10 cu. ft. of space.
Silverfish 86 DDT 5.0$ 0. or 
10$ D. ‘
Apply light amounts to runways 
and areas where seen.
Baits using 1 part sodium fluoride 
plus 9 parts pancake flour are also 
effective.
Crickets
Termites 57 Chlordane 1.0$ E,—/ or 
Dieldrin 0.5$ E.
WOOD PESTS
Treat An-6" soil around and 
beneath house. Use 1 gal. 
per 2 cu. ft. of soil.
Remove tubes connecting wood to soil. 
Eliminate wood to soil contacts. 
Ventilate to keep unexcavated areas 
drv.
Powder-post 
"beetles
85 Chlordane 2.0$ 0. or 
DDT 5.0$ 0. 
Pentachlorophenol
5.0$ 0.
Spray or brush on infested wood 
several times.
Pentachlorophenol is a wood preserva­
tive also, but it has a strong per­
sistent odor.
Carpenter ants 10 Chlordane 2.0$ 0. or 
5$ D. or DDT 
5.0$ 0. or 10$ D. or 
Dieldrin 0.5$ or 1 .0$ D.
Spray or dust nest entrances. Use foundation spray as recommended 
for ants.
' ’  " I " ' ■— 1— — -  -------  - L X 1 \ J  »  J  j j  <_>_L m \ J  jU
1/ Additional fact sheet available. 2/ 0. - oil solution, s/ D. - dust, k/ EL - water-diluted emulsion.
Insect
~NHE~
No. Insecticides and dosages________How to make the application Additional measures
Flies
Mosquitoes
Gnats
16 Outdoors: Malathion
0,25% E. + DEI 0.5# E,
MAN AND ANIMAL PES1S
Apply to shrubbery, flowers, tall 
grass, and around doorways and ref­
use containers.
Indoorsi Pyrethrin 0.1$~ 
space spray or 20$ DDVP 
(Vapona) resin strips
Use screening and keep it in good 
repair. Use fine mist or fog of 
pyrethrin or 1 resin strip DDVP per 
1,000 cu. ft,_____
Fleas 107 DDT 10.
5.0$ E
D. or Spray or dust areas inside and out­
side the home where the dog rests. 
Dust dog, hut do not use DDT on or around cats.
For cats, use 4. 
sevin dust.
malathion or 5.
Chiggers and 
ticks
56 Chlordane 1.0$ E. or 
Lindane 0.25$ E. or 
Toxaphene 1.0$ E.
Spray the lawn, ground, and lower 
parts of plants at the rate of 5-10 
gallons per 10,000 sq. ft.
Indoors use 2.0$ chlordane in oil as 
spray, and treat pets with 7$ mala­
thion or 5$ sevin dust for ticks.
Use DET as a repellent.
ANNOYING PESTS
Hornet s DDT 5.0$ E. or 10$ D. or Treat nests after dark for bees, Nests located in hard-to-get-at
Wasps
Bees
17 Chlordane 2.0$ E. or 5*0$ D. 
Dieldrin 0.5$ E. or 1.0$ D.
wasps, or hornets. ' places (as partitions) can be fumi­
gated. Use a regular farm liquid
Spiders 17 Malathion 1.0$ E. or 7,0$ D. fumigant applied above the nest.
Cluster flies 1 DDT 5.0$ 0. or 10$ D. or Brush or spray on inside surfaces For cluster flies. Use DDVP as sug-
and
Elm leaf 
beetles 82
Dieldrin 0.5$ 0. or 1.0$ D. of window casements. Apply dust in 
sash cord openings.
gested above for flies.
Caulk around windows and eaves to 
prevent entry. Plug sash cord open­
ings with cotton.
Boxelder bugs 9 Dieldrin 0.5$ E. or 
Lindane, 0.5$ E.
Spray on sides and foundation of 
house and 3 ft. of adjacent soil. 
South and west sides are most 
troublesome.
Seal cracks and crevices to prevent 
entry. Removal of seed-bearing box- 
elder trees will help to alleviate 
problem. Vacuum, or fog with 0.1$ 
pyrethrins in the house.
Clover mites 2 Aramite 0.15$ E. or 
Chlorobenzilate 0.25$ E. 
or Kelthane 0.05$ E.
Spray outside of the house from 
ground up to windows and adjacent 
10 ft. of lawn.
Remove grass and weeds from 18" strip 
next to foundation. Vacuum, or spray 
with 0.1$ pyrethrin in house.
Millipedes
or
Centipedes
Dieldrin 0.5$ 0. Spray or dust baseboards and run­
ways in buildings.
Use water-diluted spray of dieldrin, 
sevin, or diazinon on outside founda' 
tion and 3 ft. of adjacent soil.
PRECAUTIONS: 1. Store insecticides preferably in a locked cabinet or container, out of reach of children. 2. Keep
sprays and dusts out of food and away from food-handling surfaces and cooking and eating utensils. 3* Eo not spray oil 
solutions near open flames. 4, Do not use baits where children or pets are present. 5* Avoid prolonged breathing of 
spray and dust materials; use soap and water to wash off any insecticides spilled on skin or clothing.__________________
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MHE 116
Household
12/1/63
Extension Service in Agriculture and Home Economics 
University of Illinois College of Agriculture in 
Cooperation With the Illinois Natural History Survey 
Urbana, Illinois
POISONOUS SPIDERS IN ILLINOIS^/
Common Name - Brown recluse spider 
Black widow spider
Scientific Name - Loxosceles reclusa
Latrodectus mactans 
L. curacaviensis
BLACK WIDOW SPIDER
Eemale, half 
natural size.
Enlarged hour­
glass.
Male, natural 
size.
Distribution - The black widow spider, a native 
Illinois species occurring throughout the state, is more 
abundant in the south half of Illinois than in the north 
half. The brown recluse spider, first found in 1957 in 
Jackson county, has now been found as far north as central 
Illinois. This spider, probably of southern or southwestern 
origin,may now have become adapted to our Illinois climate.
Symptoms and Injury - Only the female black widow 
spider bites. This bite feels like a pin prick and is fol­
lowed’ by a burning sensation. Although the 
pain spreads, it eventually localizes in BROWN RECLUSE 
the abdomen or back, where the muscles be- SPIDER
come rigid from severe cramps. Concurrently 
there may be nausea, depression, insomnia, 
tremors, speech defects, and a slight fever.
The victim should be kept calm and taken to 
a hospital or physician for antivenin and 
other relief medication.
Black widow spider venom is more 
toxic than that of the prairie rattlesnake, 
but the effects of the bite are considerably 
less serious because of the smaller quantity 
of venom injected. Black widow spider bites 
are becoming less common, and the percentage 
of bites resulting in death is extremely 
low.
Both the male and the female brown 
recluse spider bites and injects toxin. 
Either the bite may not be noticed at the 
moment or extreme pain may be immediate. 
However, a stinging sensation followed by 
pain usually occurs, a small blister arises, 
the area becomes swollen, and local pain is
Half natural 
size.
Enlarged
fiddle.
1/ We have used information from "Poisonous Spiders," Missouri Agricultural Ex­
periment Station Bulletin 738, Curtis W. Wingo.
- 2-
intense. The tissue affected "by the venom is killed and over a period of time 
gradually sloughs off, exposing the underlying muscles; the edges of the wound 
then thicken. The bite may take six to eight weeks to heal. The final result 
is a sunken scar ranging in size from a penny to a half-dollar.
These are typical symptoms of a brown recluse spider bite. However, in 
some cases, general systemic reactions-~occasionally very severe--have occurred. 
These violent reactions, ranging from a skin rash to severe internal disturbances, 
may be due to extreme sensitivity or to an overabundance of venom. In these 
cases, immediate hospitalization is required.
Description - The female black widow spider is jet black with the red 
"hour-glass" on the underside of the abdomen. The male usually has yellow and 
red bands and spots over the back.
The brown recluse spider has a dark fiddle-shaped mark on the head and 
back. The body color varies from light fawn to almost dark brown.
Habits - The black widow prefers to live out of doors in dark areas in 
trash, rubbish piles, and other litter. It can also be found in outbuildings 
such as privies, sheds, or garages, and also in crawl spaces, cellars, and base­
ments. Its coarse, tangled, silken web is built near the ground. The female 
stays in the web and only on rare occasions is she aggressive. When imprisoned 
or pinched, she will bite.
The brown recluse spider lives in cracks and crevices, spinning an 
irregular web near the shelter. It prefers to nest in and near homes and build­
ings.
Control - First and foremost, avoid the bite. Hid premises of piles 
of rubbish and trash. Be careful when moving piles of lumber and machinery that 
have not been used for some time. Examine and shake out clothing that has hung 
unused in closets or other storage areas before you wear it. Be careful when 
cleaning storage areas.
Good insect control is helpful in spider control, as it removes the 
source of the spider's food. Infested areas may be sprayed with household sprays 
containing 2$ chlordane or 5$ DDT. Other household sprays may also be useful in 
controlling these spiders.
Foundation sprays of chlordane or dieldrin as used for ants (NHE 111) 
may prevent spiders from entering the house.
* * * * *
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